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SCOPE 


This volume is a compendium of the orbital configuration test modal 
data, analytical test correlation modal data and analytical flight con- 
figuration 1.2 modal data. Section A presents tables showing the gener- 
alized mass contributions (GMCs) for each of the thirty test modes. 
Section B presents the two dimensional mode shape plots for the thirty 
test modes. Tables of GMCs for the test correlated analytical modes 
are presented in Section C. These analytical modes were generated from 
a model that was adjusted to match test results by use of the methodology 
discussed in Sections 2.3 and 5.4 of Volume I of this report. Section D 
presents the two dimensional mode shape plots for the analytical modes. 
Sections E and F contain the uncoupled and coupled modes of the orbital 
flight configuration 1.2 at three development phase of the model. These 
phases of the model, initial, pretest and final, are described in detail 
in Section 1 of Volume I of this report. 





The following Tables A-l through A-60 show the generalized 
mass contributions (GMCs) for each of the thirty test modes. Two 

types of tables are given for each mode. The first table gives a 
summary of GMCs for major structural components while the second 
table shows the GMC for each of the 193 degrees of freedom contained 
in the reduced test data. These GMC data were calculated using a 
193 x 193 discrete mass matrix derived using static collapse of 
analytical component mass matrices. It should be noted that the 
GMC distribution shown for Mode 02A is highly distorted due to 
apparent bad accelerometer data for the aft OWS Skirt station 3100. 
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TABLE A-l ORBITAL CONFIGURATION MODAL SURVEY 


TEST MODES GENERALIZED MASS CONTRIBUTION SUMMARY 


TEST MODE NO. 0 1A 


TEST 

FREQUENCY = 

.31 HZ. 


COMPONENT 

GMC. 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

cnx) 

(DY) 

{Q 73 

<TX ) 

(TY ) 

(TZ) 

3R/0WS SKIRT /IU/FAS 

.0062 

. 03 13 

. 20 69 

. C 3 0 1 

.CO 36 

-. 00 86 

6-FAS 02 TANKS 

. 0C19 

• 33 26 

.1123 

0. 

0. 

3 . 

NOA/STS/AM 

, fir f> 3 

.13 22 

.1385 

. C 3 0 2 

.0323 

. 00 0 3 

5-AM N 2 TANKS 

. TOO 2 

.4305 

. 02 28 

0. 

0. 

3 . 

COMMAND/SERVICE MOD. 

• OL 0 3 

, 30 65 

. 2641 

. C 3 C 3 

-.CO 0 1 

. 000 1 

DEPLOYMENT ASSEMBLY 

.0001 

.00 37 

.0237 

u. 

J s 

0. . 

ATM-RACK ,CMGS,4-SAS 

.0014 

. 0027 

.1336 

• C 3 0 G 

. C3 3 4 

.00 0 o 

atm-s^ar center 

. 0032 

.43 05 

. 0298 

. G *3 0 C 

.0000 

0 . 

ATM-GRA/CAN CENTER 

.CD 31 

. 00 00 

.024? 

. C 3 3 3. 

.80 00 

. COO 1 

SUM 

.0106 

. J171 

.9559 

. r 3 0 9 

.10 6 2 

.0092 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


RR70WS SKIRT/IU/TAS 0 2266 

6-FAS 02 TSNKS .1157 

MOA/STS/AM o 1L39 

6-AM N2 TAftKS .0235 

CONMANO/SERVICE MOO. .2713 

DEPLOYMENT ASSEMBLY .0245 

ATM-RACKj C^GS »4 - S AS .1381 

ATM-SPAR CENTER .0306 

ATM-GRA/CAW CENTER .0248 


* 


A-5 

TABLE A-2 G c M'oa L irzPD MASS CONTRIBUTIONS BY DEGREE OF FPFEQQn 



T"ST 

MOnp 

01 A 

RUN NO. 

333 

FREQUENCY = .31 

NOOP 

CMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 

NO. 

(OX) 

(BY) 

( 07) 

( TX) 

( TY > 

( T7 ) 

DESCRIPTION 

1 

. 0 066 

-. 00 0 1 

. 0669 

. 00 01 

. 0070 

. 0 086 

BASE RNG/DWS SKIRT 

-5 

. 0001 

. 0002 

. 02G9 

. 00 03 

.-.COGS 

. 0000 

OWS/TU INTERFACE 

3 

-.0000 

. 00 04 

. 0626 

. 00 0 0 

.0012 

-.0000 

IU/FAS INTERFACE 

4 

. 0 001 

.0010 

. 0174 

0. 

0. 

0 . 

FAS 02 BOTLl,+Y +Z 

ST 

. 0 0 06 

. 00 04 

. 0264 

0. 

0. 

0 . 

FAS 02 BOIL 2, *Y + Z 

6 

.0011 

. 00 04 

. 0246 

0. 

0. 

0. ' 

FAS 02 BOIL 3, -Y +Z 

~7 

. 0 001 

. 00 04 

. 0239 

0. 

0 . 

0 . 

FAS 0? BOT L 4 , - Y +Z 

<» 

. 000 1 

.0003 • 

. 00 39 

0. 

0. 

0 . 

FAS 02 BOT L 5 » - Y -Z 

T 

.0000 

. 00 01 

. 0162 

0. 

0. 

0 . 

FAS 02 BOTL6,-Y -Z 

1 " 

. 0 000 

. 00 30 

. QG 66 

•3. 

0. 

0 . 

fas/am/oa T.e, *y 

11 

. 0 ^04 

. 00 06 

. 0096 

0 . ■ 

0. 

0 . 

FAS/AM/BA if, +z 

12 

-.0001 

. 00 0 2 

. 0107 

0. 

0. 

Q . 

FAS/ AM /BA IF, -Y 

1 3 

-.0000 

. O-’OO 

. 00 33 

3. 

0. 

0 . 

FAS/BA T-, -Y -Z 

14 

.0100 

. 00 0 0 

. 0051 

0. 

0 . 

0 . 

FAS/AM IF, • -7 

19 

• 0300 

- . 00 0 0 

. 0010 

3 . 

0. 

0 . 

FAS/OA T- , +Y -Z 

16 

. 0 0 3 2 

. 0 0 0 3 

.0166 

. 0C Cl 

. 00 02 

. 0 003 

AM TUN NFL / S HF ft D W g 

1 T 

. 0 00 3 

. 0C 08 

.0180 

. 00 0 3 

. 00 0 1 

. 0 000 

AM TUNNEL/STS IF 

1* 

. 0 ?0Q 

. 00 09 

. C57B 

. 0000 

.0019 

.0 000 

MOA/STS INTERFACE 

1 o 

. 0000 

. 03 0 2 

. 0460 

-.0092 

. 0 0 0 1 

-.0000 

MOA CONF/CYL ITRFC 

2 j 

.0000 ■ 

. 0 0 0 1 

. 00 38 

0. 

0. 

0 . 

M2 .TANK, *Y, LOWED 

21 

. 0 0 0 3 

. 0C01 

. 0045 

0. 

0. 

0 . 

N2 TANK, tY, JP°FR 

i? 

. 0 0 0 1 

. 00 0 1 

. 00 26 

0. 

0. 

0. 

N2 TANK, <-Z, LOWER 

?7 

. 3 00 0 

. 00 0 1 

. 004!) 

0. 

0. 

0. 

N2 TANK, ► 7. , UPPER 

?4 

.0200 

. 000 1 

. 00 36 

0 . 

0. 

0 . 

N2 TANK -Z, LOWER 

?9 

. 0 000 

. 00 0 0 

. 0043 

0. 

0. 

0 . 

N2 TANK, -Z, UPPER 

?*. 

.C0-30 

. on aq 

. 0470 

-. 0930 

-.0000 

. G 0 0 G 

CM, FWQ RJLKHEAO 

?*» 

.0037 

. 00 30 

. 0836 

-.3000 

-. 00 0 1 

. 0 00 0 

CM, AFT BULKHEAD 

?6 

. 0 031 

.0013 

. C59? 

.3003 

-. 0 0 0 0 

. 0 00 1 

SM, ^WO BJLKHEAD 

29 

. 0 0 3 0 

.0014 

. 0743 

. 00 01 

-. 00 30 

-. 0 000 

SM, AFT BJLXHEAO 

7 0 

' J 

. 00 31 

, 00 0 2 

. 00 39 

0 . 

0 . 

0. 

lower, n LATCH, DA 

31 

. 0 0 31 

.6006 

. 00 71 

0. 

0 . 

0 . 

LOWER + Y TRUNNION 

■*? 

-.0000 

- . 000 1 

. 0106 

0. 

0. 

0 . 

LOWED -Y TRUNNION 

9 3 

. 0 0 3 0 

. 0 0 0 1 

'. 00 25 

0 . 

3. 

0 • 

FRFo PACKAGE C.G. 

74 

. 0 00 2 

-.0301 

. 0287 

n 

•- • 

0, 

0 . 

ATM PN 6,7 IF , OUTR 

7C 

. 0 0 09 

-.0001 

. 0118 

0. 

c . 

0 . 

ATM PN 4,5 IF, OUTR 

79 

. 0 000 

. 00 0 1 

. 0160 

0. 

J . 

3 . 

ATM PN 8,1 TF,OUTR 

77 

. 0 0 04 

. 00 05 

. G163 

3. 

0. 

0 . 

ATM PN 2,3 IF, OUT® 

, 7 8 

-.0000 

. 00 09 

. 016 7 

0. 

0. 

0 . 

ATM PN 5 , J JF, IN NR 

70 ■ 

-.0002 

. 00 06 

. 0066 

0. 

0. 

0 . 

ATM PN 4,3 TF,INNR 

40 

. 0 0 00 

. 00 04 

. 0122 

0. 

0. 

0. 

ATM PN 3,1 IF, IN NR 

41 . 

. 0001 

. 0 0 04 

.0164 

0 . 

9. 

0 . 

ATM °N 2,5 IF, IN NR 

42 

-. 00 30 

. 00 00 

. 0047 

. 30 00 

. 30 00 

. 0000 

CMC, -Y SIDE 

47 

. 0 30 0 

• 00C1 

. 0047 

. 00 0 0 

-.00(30 

-. 0 030 

CMC, + Y 5 I DR 

44 

. 0 0 0 1 

-.0000 

. 00 G3 

-. 0 0 00 

. 0004 

. 0 00 0 

CMC, V v SIDE 

49 

-.0300 

- . 00 00 

0. 

0. 

0. 

0 . 

ATM SAS, 3 N i 

46 

, 0 0 0 0 

. 00 00 

0. 

0. 

0. 

0 . 

ATM SAS, 7 

4? 

. 0 0 3 1 

. 00 0 1 

0. 

9. 

0. 

9 . 

ATM SAS. 3M ? 

46 

-.0003 

- . 00 0 0 

0. 

0. 

0. 

0 . 

ATM SAS, 3 N 7 

49 

. 0 0 0 ? 

. 90 06 

. 0298 

. 00 00 

. 00 00 

. 0 092 

SPAP CENTER 

: (! 

. 0 0 0 1 

. 00 0 0 

. 0243 

. 00 03 

. 00 00 

.0 001 

GRA/CAN CENTER 


. — • ~ 

_ — • — 



« • 

_ _ — _ 


SUM .910* .71171 .9659 . 0 009 .0062 . 0094 

ORIGINAL PAGE IS 
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TABLE A-3 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MOOES GENERAL I ZE 0 MASS CONTRIBUTION SUMMARY 


TEST MODE NO. C 2A 


TEST 

FREQUENCY = 

.31 HZ. 



COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

(OX) 

(OY) 

(DZ) 

(TX) 

(TY) 


(T l) 

DR/OWS SKIRT/IU/FAS 

.2014 

. j3 1 8 

. 39 30 

.coce 

.1701 


.1336 

6-FAS 02 TANKS 

.CO 04 

. '310 

. CO 09 

0. 

0. 

p 

e 

MO A /STS/ AM 

.COOG 

. 0418 

. oom 

-.C001 

.oooc 


. CO 04 

5- A M N 2 TANKS 

.COOC 

. 0074 

.0001 

0. 

0. 

0 

• 

COMMAND/SERVICE MOD. 

. 0001 

. 0525 

.0340 

. C 3 1 1 

. 00 0 0 


.0000 

DEPLOY ME NT ASSEMBLY 

.0003 

. j3 56 

.0001 

c. 

0. 

0 

• 

ATM-RACK ,CMGS,4-SAS 

. CC 0 5 

• C 3 5 1 

• 03 n 6 

.toot 

.CO 0 0 


.3000 

ATM-SPAR CENTER 

. COCO 

. 00 94 

• 90 0 4 

C 3GL 

.0000 

3 

0 

ATM-GRA/CAN CENTER 

.OCOG 

. -074 

.0003 

.COCO 

• CD 0 0 


.0000 

SUM 

. 20 27 

.22 19 

. 3995 

• C 3 1 8 

• 07 0 2 


.1040 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


BR/OWS SKIRT/IU/FAS 

. 8C 0 7 

6-FAS 02 TANKS 

. 0323 

MDA/STS/AM 

.0422 

6-AM N2 TAMKS 

.0176 

COMMAND/SERVICE MOO. 

.0576 

DEPLOYMENT ASSEMBLY 

. 006 8 

ATM-P ACK,CMGS,4-S AS 

.0362 

ATM-SPAR CENTER 

• OC 98 

ATM-GRA/CAN CENTER 

• C C77 



A-7 

TABLE A-4 GF N -=>A L T 7 ED MASS CONTRIBUTIONS BY OEGPEE OP FPE EOON 



TEST 

Monc 

02 A 

SUN NO. 

336 

FREQUENCY = .31 

MOO 

gmc 

GMC 

' GMC 

GMC 

GMC 

GMC 

■ NODE 

N9. 

(OX) 

(OY) 

(07) 

(TX) 

(TY) 

(TZ) 

DESCRIPTION 

i_ 

.2311 

. 0 058 

. 3928 

. 0007 

. 0701 

.1033 

BASE RNG/DWS SKIRT 

7 

- . 3 r 3 G 

. 0 0 5 & 

-. 0001 

. 00 00 

. 00 00 

-.0301 

OWS/TU interface 

3 

. 0 0 0 7 

. 01G4 

. 00 0 ? 

. OC 01 

. 30 00 

. 0 004 

TU/FAS INTERFACE 

4 

■.onoo 

. 0"42 

. 00 04 

0 . 

c . 

3 . 

FAS D2 B0TL1,+-Y +Z 

r 

. Q 0 01 

.0051 

-. CO 00 

3. 

0 . 

0 . 

PAS 0? DOT L 2 » *Y + Z 

p. 

. 0 0 00 

.7057 

. 00 07 

0 . 

0 . 

0 . 

FAS 0 ? DOT L 3 » - Y +Z 

~T 

. 0 007 

.0754 

. 00 03 

0 . 

0 . 

3 . 

FAS 02 DOT L 4 » -Y +Z 

8 

-.0000 

. 00 58 

. 03 00 

0 . 

0 . 

0 . 

FAS 02 BOTLF»-Y -Z 

0 

-.0030 

. 3 n 49 

. 00 01 

3. 

0 . 

0 . 

FAS 02 DOT L 6 * - Y -Z 

1:7 

. 3 0 01 

. OC 19 

-. caoo 

3. 

0 . 

0 . 

FAS/AM/OA IF, ♦ Y 

IT 

. 0 00 1 

. 00 27 

-. 0003 

0 . 

■o. 

0 . 

FAS/AM/OA IF, *Z 

1 ? 

-.0003 

.0029 

. 00 01 

u • 

0 . 

0 . 

fas/am/da if, -Y 

1 7 

-. 0 03 0 

. 00 0 3 

-. 0000 

0 . 

0 . 

0 . 

FAS/9 A T r , -Y -Z 

1 4 

. 0000 

. 0718 

. CO 03 

3. 

0 . 

3 . 

FAS/AM IF, -Z 

IP 

. 3 0 0 0 

. 00 0 3 

-.0000 

0 . 

0 . 

0 . 

FAS/DA IF, * Y -Z 

IF 

. 0000 

.00 40 

. 03 03 

.0000 

. 3003 

. 0 0 02 

AM TUNNEL/SHEAR WB 

< ■» 

. 0 003 

. 00 3* 

. 00 00 

. 3000 

. 0300 

-.0303 

AM TUNNEL/STS IF 

1 n 

. 0 00 0 

.0147 

-. 00 07 

-.0001 

. 00 00 

.CC01 

*OA/STS INTERFACE 

1 0 

. 7 0 0 0 

.01 43 

. 00 01 

-.0000 

-. 00 30 

. 0 001 

MDA CONE/CYL ITRFC 

?o 

. 3 30 0 

. 00 0 9 

. 00 03 

0 . 

0 . 

0 . 

N2 TANK, * Y , LOWER 

’l 

-.0300 

.0010 

. 00 00 

0 . 

0 . . ' 

0 

N? TANK, f Y , JRPER 

-?7 

. 0 0 0 3 

.0011 

. 00 01 

0 . 

•3. 

0 . 

N2 TANK, fZ, LOWER 

23 

. 00 3 3 

.0019 

. 00 03 

a. 

0 . 

0 . 

N2 TANK, *Z, UPPER 

?4 

.-'301 

.0013 

. cooo 

0 . 

0 . 

0 . 

N2 TANK -7, LOWER 

?p 

. 3 03 3 

. 001 ? 

. 00 00 

0 . 

0 . 

0 . 

N 2 TANK, -Z, UPPER 

?6 

-. 3 0 3 3 

. 0394 

. 00 09 

. 00 07 

. 0000 

. 0 000 

CM, FWO DJLKHEAD . 

j*? 

-.3 -0 3 

. 0142 

. 00 00 

. 00 02 

• 0 G 00 

-. 3 0 00 

CM, AFT DJLKHEAD 

"> b 

. 3 00 0 

.3101 

. 00 01 

. 00 0 2 

. C C 0 0 

-.0000 

SM, FWQ DJLKHEAD 

?o 

.1001 

.0188 ' 

. 00 30 

. 00 0 0 

. 3 000 

. 0 0 0 0 

SM, AFT DJLKHEAD 

7 7 

. 3 00 0 

. 0042 

. 0000 

3 . 

0 . 

0 . 

LOWER O LATCH, DA 

31 

. 0 0 3 ? 

. 00 0 3 

. 00 01 

3. 

G. 

0 . 

LOWEP ♦ Y TRUNNION 

7 7 

. 30 01 

. 000 3 

-. 0003 

3. 

0 . 

0 . 

LOWE P -Y TRUNNION 

3 3 

-. 0 00 0 

. 00 07 

. 00 00 

0 . 

c . 

0 . 

EREP 3 ACKAG F C.G. 

7 4 

. 0 0 31 

. 0 r 50 

. C0C1 

0 . 

b . 

0 . 

ATM PN 6 ,Z IF , OU TR 

7 5 ' 

-. 00 03 

. 00 30 

-. 00 03 

3. 

G • 

0. 

ATM PN 4,5 IF , OUTR 

39 

-. 0 00 1 

. 00 32 

. 00 02 

3. 

0 . 

a . 

ATM PN 8,1 IF, OUTR 

7 T 

. 0 3 3 1 

.0758 

. 00 01 

0 . 

0 . 

0. 

ATM PN 2,3 IF, OUTR 

7 B. 

. 0 3 0 0 

. 0050 

. 0003 

0 . 

0 . 

3 . 

ATM PN 6 ,/ IF,INNR 

77 

-. 0 30 3 

. 00 09 

. 00 00 

0 . 

0 . 

0 . 

ATM PN 4,5 TF,INNR 

to 

-.7731 

. 0 r 1 5 

. 00 01 

0 . 

0 . 

0 . 

ATM PN 8,1 IF,INNR 

!*i 

. 0 3 3 3 

. 0 r 54 

. 00 00 

3. 

0 . 

0. 

ATM PN 2,3 IF, INNR 

4? 

. 3 3 3 0 

.0013 

. ocoo 

. 30 OC 

. 0 0 02 

-. 0 0 00 

CMG, -Y SIDE 

43 

, 0 030 

.0013 

. 03 01 

-. 3000 

.coco 

. 0000 

CMG , + Y SIDE 

44 

.000 0 

. 0 r 1 3 

. 00 00 

• 0 0 0 c 

-. 0 000 

. 0 000 

CMG, *X SIDE 

U " 

, 0 0 31 

. 0.0 0 1 

0 . 

0 . 

0 . 

0 . 

ATM SAS, 9 N 1 

4 P| 

. 3 001 

. 00 0 1 

0 . 

0 . 

0 . 

0 0 

ATM SAS, 3 N 3 

U’ 

. 0 0 0 1 

. 00 0 1 

0 . 

a. 

0 . 

0 . 

ATM SAS, R N 5 

Lft 

'. 0 3 0 1 

. 07 0 1 

0 . 

0 . 

0 . 

0 . 

ATM SAS, 3 N 7 

L 0 

. ? 700 

. 0094 

. 00 04 

-. 30 OC 

. 00 00 

. 0 000 

SPAR CENTER 

-0 

. 0 0 0 3 

. 0074 

. 0003 

. 00 00 

. 0000 

. 0 000 

GRA/CAN CENTER 

( 

<? l»M 

. ?0 

.2219 

.399 5 

.0018 

. 0702 

, 1C40 
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TABLE A-5 ORBITAL C0NFIGUR AT I OM MODAL SURVEY 

'TEST MODES GENERALIZED MASS CONTRIBUTION SUMMARY 


TEST MODE NO. 0 3B 


TEST 

FREQUENCY = 

1.31 HZ. 


COMPONE NT 

GMC 

GM C 

GMC 

GMC 

GMC 

GMC 

NAME 

(OX) 

<OY) 

(OZ) 

(TX) 

(TY) 

(TZ> 

BR/OWS SKIRT /IU/FAS 

.0180 

.0301 

.0152 

.t lOt 

• (102 

.0000 

S-FAS 02 TANKS 

.C239 

. 000C 

.00 25 

1} 0 

r* 

V* 0 

0 . 

MDA/STS/AM 

.0111 

.0300 

. 01 3C 

. C 3 *J L 

. CO 0 7 

• C 3 Q 0 

5“ AM N2 TANKS 

. 00 34 

. 00 oc 

. 33 07 

0. . 

c . . 

0 . 

COMMANO/SERV ICE MOD. 

.0135 

. C001 

.4132 

.C 30 4 

• C 0 7 8 

.0313 

DEPLOYMENT ASSEMBLY 

.00 32 

- . 03 0 2 

.30 99 

C. 

f) 

0 . 

ATM -RACK »CMG S» 4-SA S 

. 1«23 

. 00 26 

. 1187 

.COO C 

. 00 0 1 

- . 000 0 

ATM-S* AR CENTER 

.05 36 

.33 01 

.02 46 

. 0 3 0 l 

. 03 26 

0 . 

ATM-GRA/CAN CENTER 

.0506 

. 30 0 0 

• 01 63 

. B 3 C t 

.CO 33 

. 0000 

SUM 

. 3567 

. 03 26 

.6142 

. f 3 0 4 

• C247 

.00 13 


\ 


TOTAL GM CONf RIBUTI ON FOR EACH COMPONENT 


BR/OWS SKIRT/IU/FAS 

.0435 

6 -FAS 0 2 TtNKS 

.0234 

MOA/STS/AM 

o 0249 

6-AM N2 TANKS 

.0(42 

COHMAND/SERVICE MOD. 

.4362 

DEPLOYMENT ASSEMBLY 

.0129 

ATM -R ACK , OMGS * 4 -S AS 

. 3t 37 

ATM-SPAR CENTER 

.0810 

ATM-GRA/CAN CENTER 

. 073 2 


A-9 

TABLE A-6 L T 7 EO HASS r. ON TP I BUTTONS BY * DEGREE OF FPEEOOi 



TEST 

MUE 

0 31 

RUM' NO. 

614 

FREQUENCY = 1,31 

moop 

G m rv 

5MC 

GMC - 

GMC 

GMC 

GMC 

NODE 

ni. 

(IX) 

(OX) 

(17.) 

( TX) 

(ty) 

( T 7 ) 

DESCRIPTION 

l 

. 01 7 ? 

. P0 00 

.0134 

. 00 00 

.00-8 

-.0000 

BASE RNG/DWS SKIPT 

■> 

. ) nn 

. 0 G 0 0 

. 00 02 

. 00 00 

• 0C 1 3 

. 0 000 

OWS/TJ INTERFACE 

7 

. 3047 

. 00 00 

-. 0003 

. 00 00 

. 00 32 

. 0 000 

IU/p A S INTERFACE 

u 

. 0 045 

."000 

. 00 04 

0. 

0. 

0 . 

FAS D2 BOT L 1 ♦ ♦ Y + Z 


. 0052 

. 0 0 0 0 

. CO 04 

3. 

0 . 

0 . 

FAS 02 BOT L 2, +Y + Z 

n 

. 0 "5 3 

. 03 0 0 

. 0 0 G 7 

0. 

0. 

0 . 

C A S 02 BOTL3,-Y + Z 

•y 

. 10X7 

. 00 0 0 

. 00 06 

0. 

0. 

0 . 

PAS O? BOT L 4 , - Y -*-Z 

3 . 

.0 013 

. 00 0 0 

. 00 05 

0. 

0. 

0 . 

PAS 02 BOT 1 5 » - Y -Z 

Q 

.1031 

. 00 00 

. 00 03 

0. 

0. 

0 . 

FAS 02 BOTL5,-Y -7 

1 n 

.0007 

. 0 0 0 0 

. 00 03 

0. 

0. 

0 . 

FAS/AM/OA TP, +Y 

ii 

. 0 033 

. 03 00 

. 00 04 

0. 

0. 

0 . 

PAS/AM/OA IF, ♦ 7 

12 

. 0 3 05 

. 00 00 

. 00 07 

3 . 

3. 

0 . 

FAS/AM/OA IP, -Y 

l? 

. 0 00 0 

-.0000 

. 00 01 

0. 

3 . 

0 . 

FAS/1 A IF, -Y -Z 

it* 

. nooa 

- . 0000 

. 0001 

0. 

0 . 

0 . 

FAS/AM IF, -Z 

* c 

J 

. 03C0 

. 00 0 0 

. 00 01 

0. 

3. 

0. 

FAS/1A I- , 4-Y -Z 

l ft 

.001^ 

. 00 0 0 

. 0002 

. 0 000 

. 03 0 2 

. 0 000 

AM TUNNEL/SHFAR WB 

l 7 

. 0 0?7 

. 3"00 

. 00 20 

. 00 00 

. 0 00 0 

. 0 00 0 

AM TUNNEL/STS IF. 

i A 

.30 73 

. 00 00 

. 0041 

. 0000 

. 0004 

. 0 000 

MOA/STS iMTrRPACE 

1 1 

. 0 070 

.0300 

. 0058 

. 0000 

. 0001 

-.0000 

MOA cone/cyl ITRFC 

23 

. 3 0 06 

. 00 00 

. 00 00 

0. 

0 . 

0 . 

M2 TANK, *-Y, LOWER 

21 

. 3 0 04 

.0"00 

. 00 02 

n 

•J • 

0. 

0 . 

N? TANK, «-Y, U D PPR 

2" 

. 3 0 0 1 

. 00 GO 

.. 0001 

a. 

0 . 

0 . 

M2 T AM K , *Z, LOWER 

?7 

.3"13 

. 03 00 

. 00 02 

0. 

0. 

0 . 

M2 TAMK, fZ, JPPER 

?4 

. 0 001 

. 0300 

. 00 03 

0. 

0. 

0 . 

M2 TAMK -Z, LOWER 


. 3 0 31 

. 00 00 

. 00 32 

0. 

0. 

0 . 

M2 TANK, -7, UPPER 

?6 

. 03 21 

. 00 0 0 

. 00 3 1 

-.0000 

. 0 0 G 0 

• .0000 

CM, FWQ BJLKHEAO 

A"' 

. 0 327 

. 03 00 

. 0307 

-.0000 

• 00 0 6 

. 0 001 

CM, APT BJLKHEAO 

?8 

. 0 0 71 

. 03 00 

. 0346 

. 00 01 

.0012 

.0011 

SM, FWQ BJLKHEAO 

?1 

. 0 "51 

. 00 00 

. 3481 

. 30 0 3 

. 03 59 

. 0 001 

SM, AFT BJLKHEAO 

7 r. 

. 0 30 1 

- . 30 00 

-.0001 

0 . 

0 . 

0 . 

LOWER O LATCH, OA 

71 

. 0 0 0 s 

- . 00 0 1 

. 0046 

3 . . 

0 . 

0 . 

LOWE p 4-Y TRUNNION 

7? 

. 3 0 04 

- . 03 0 1 

. 00 4’ 

0. 

0. 

0. 

IOWFP -Y TRUNNION 

3 7 

. 3 022 

. 0000 

. 00 06 

0. 

0 . 

0 . 

EREP PACKAGE C.G. 

7 4 

. 0 22* 

-.0000 

. 00 23 

0 . 

0 . 

0 . 

ATM DN 6,7 IF, OUTR 

35 

. 0 713 

- . 00 0 0 

. 00 56 

0. 

0 . 

0. 

ATM PN 4 , j TF , OUTR 

it, 

. 0407 

- . 300 1 

. 01^3 

0. 

0. 

3 . 

ATM pn 6,1 IF, OUTR. 

77 

. G 7 4"* 

. 000 3 

. 0378 

0 . 

0 . 

0 . 

ATM PN 2,3 IF, OUTR 

7B 

. 0 "42 

.03QO 

. 00 42 

a. 

0. 

0 . 

ATM Psi 6,7 IF, INN R 

?q 

. 0112 

-.3001 

. 0 0 37 

a . 

0. 

0 . 

ATM PN 4,5 IF, I MNP 

u 0 

.0110 

-.0002 

.0105 

0. 

0. 

3 . 

ATM PM 8,1 TF, IN NR 

LI 

. 0 3 44 

. 00 05 

. 02 37 

0. 

0. 

0 . 

ATM PM 2,3 IF, INN? 

4? 

. 0 0 75 

-.0000 

. 0 0 38 

-.3000 

. 00 0 1 

-.0000 

CMG , -Y STOE 

47 

. 0 043 

. 00 0 0 

. 0 0 2T 

-. 0 0 0 0 

-. 0000 

-. 0 00 0 

CMG, + Y SIDE 

44 

. 3 345 

- . 00 00 

. 00 82 

. 00 00 

. 0030 

-. 0 000 

CMC, +K SIDE 

45 

. 0 0 0 7 

. 03 0 2 

3. 

0. 

0. 

0. 

ATM S A S * 3 M 1 

4 6 

. 00 0 2 

. 00 0 2 

0. 

3. 

0. 

0 . 

ATM SAsi 3 N 3 

47 

. 0 3 01 

. 00 01 

0. 

0 . 

0. 

0 . 

ATM SAS, 3 N 5 

43 

. 0 003 

. 000 8 

0. 

0. 

0. 

0 . 

ATM SAS, 3 N 7 

41 

.05 75 

. 003 1 

. 0246 

. 30 0 0 

0 0 326 

. 0536 

SPAR CENTER 

=•3 

.0505 

, . 00 0 0 

.0167 

. 00 00 

. 00 73 

oOOOG 

GR A/C A N CENTER 

1 JM 

. 7 55 7 

.0 0 26 

,6147 

. 0 004 

.0247 

. 0550 
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TABLE A- 7 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MOOES GENERALIZED MASS CONTRIBUTION SUMMARY 

TEST MODE NO. ? LA TEST FREQUENCY = 1.43 HZ. 


COMPONENT 

GHC 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

(DX) 

<OY) 

<D7) 

(TX) 

(TV) 


(TZ) 

BR/OMS SKIRT / IU/FAS 

« CO 21 

.0249 

• CO 24 

.t 147 

• COOP 


.G0<36 

5-FAS 02 TANKS 

. 00 30 

' .CO 28 

. "048 

0. 

a. 

0 


MO A /STS /AM 

.0001 

. 0096 

• 0SOC 

.t 0 29 

-.CO 00 


.0007 

5- A M N2 TANKS 

.0033 

. 00 3 8 

. J002 

P. 

* 

t • 

3 


COMMAND/ SERV ICE MOD. 

« CO 04 

. 1988 

• 00 n 1 

» t 9 27 

• CD Q 1 


.006 3 

OEPLOYMENT ASSEMBLY 

. 00 35 

. 0007 

. 00 15 

C . 

C. 

a 


ATM-RACK ,CMGS,4-SAS 

. 20 94 

. 3753 

. 0552 

.CODE 

.13 0 1 


.0011 

ATM-SPAR CENTER 

. 00 10 

. 00 32 

.0900 

• 0105 

• C3 0 4 

0 


ATM-GRA/CAN CENTER 

.CO 0 7 

l . .10 23 

-.JIG*? 

.0211 

. Cl 3 4 


o C25 7 

SUM 

.2205 

. 5185 

. 05 41 

• C 5 24 

.03 10 


. C4 34 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


8R/OWS SKIRT/IU/FAS 

.0538 

6-FAS 02 TANKS 

.0107 

MDA/STS/AM 

.0133 

6 - A M N2 TANKS 

.0014 

COMMAND/SERVICE MOD. 

. 2P 85 

DEPLOYMENT ASSEMBLY 

• 0C 5 7 

ATM-RACK, CMGS, 4 -S AS 

.6414 

ATM-SPAR CENTER 

.0151 

ATM-GRA/CAN CENTER 

. 06 32 


A-ll 

TABLE A-8 GENEPA L T 7 F n MUSS CONTRIBUTIONS BY BEG REE OP FREEDOM 



TEST 

MO n F 

04 A 

PUN NO. 

3 7,8 

FREQUENCY = 1.43 

M30.C 

r ,MC_ 

GMC. 

GMC 

GMC 

GMC 

GMC 

N.09.E 

NO. 

(OX) 

( DY) 

(07) 

(TV) 

(TY) 

( T 7 ) 

DESCRIPTION 

1 

. 0 00 0 

. 0214 

. 9 9 09 

. 00 77 

. 0 0 00 

.‘0 054 

BASF RNG/3WS SKIRT 

■> 

.0000 

. 0^12 

. 0 G 09 

.0227 

. 00 00 

,0217 

OWS/TJ INTERFACE 

7' 

.10 0 0 

. 00 0 ^ 

. 00 04 

. 0943 

. 0 0 09 

. 0 024 

IU/FAS INTERFACE 

u 

.0012 

. 00 0 3 

. 0011 

a . 

0 . 

9 . 

FAS 02 BOTLlt+Y + 7 

1 

. 0 0 0 1 

.00 OF 

. 00 0 ? 

9. 

0 . 

0 . 

FAS 0? BOT L 2 * ♦ Y + Z 

Sv 

. 0 000 

. 0011 

. 00 04 

G . 

0 . 

9 . 

FAS 0? BOTL 3 .-Y «-Z 

t 

. 0 009 

.0003 

. 00 17 

0 . 

0 . 

9 . 

FAS 02 OOT L 4 , - Y + Z 

R 

. 0 906 

. 00 0 1 

. 0016 

0 . 

0 . 

0 . 

FAS 02 BOTL5,-Y -Z 

O 

.0001 

. 00 05 

. 0 C 04 

*0 

J ♦ 

0 . 

3 . 

FAS 0? 30TL6,-Y -Z 

13 

.0 010 

. 0 0 0 1 

. 00 05 

0 . 

9 . 

9 . 

FAS/AM / DA TP,' *Y 

11 

. 0 0 0 3 

. 00 17 

. OOCG 

'J • 

n 

J • 

9 . 

PAS/AM/DA IF, +7 

< ? 

.0010 

. 0 7 CO 

.0014 

0 . 

0 . 

0 . 

FAS/AM/OA IF, -Y 

< 7 

. 0 0 00 

-.0000 

. 00 91 

3. 

0 . 

9 . 

FAS/OA T - , -Y -7 

14 

.000 0 

.0001 

0000 

Q. 

r 

j • 

0 . 

FAS/AM IF, -7 ’ 

1 C 

. ooai 

- . 0000 

. CO 00 

> « 

0 . 

0 . 

FAS/OA I-, + Y -Z 

1 ' 

.0000 

. 00 00 

. 0 0 00 

. 0 C 0 2 

. 0 0 00 

. 0 0 C 2 

AM TIIN N EL/S HEAR WB 

j 7 

."0 0 0 0 

.0011 

, 09 00 

. 30 07 

. 0 0 30 

. 0 90 1 

AM TUNNEL/STS IF 

18 

. 00 3 0 

. 00 29 

. 00 00 

. 0 0 10 

-.0000 

. 0 905 

MO A/ST S IN T FRF AC E 

n 

. 0 0 00 

. 0056 

. 0009 

.09 19 

-.0000 

. 0 090 

MOA CDNE/CYL ITRFC 

21 

. 0 0 0 7 

. 00 0 0 

. 0 0 0 1 

3. 

9. 

0 . 

N? TANK , * Y , LOWER 

01 

. 00 01 

. 00 0 0 

. 00 0 1 

G. 

0 . 

0 . 

N? TASK, «-Y, J d PER 

?? 

. 0 0 00 

.0001 

. 0 0 00 

0 . 

0 . 

0 . 

N2 TANK, *-7, LOWER 

2.7 

.3000 

. 00 05 

. 00 00 

3. 

0 . 

0 . ‘ 

N? TANK, 4-7, ’JRRFR 

24 

. 00 00 

,0031 

. 0090 

r* 

w • 

0 . 

0 . 

M2 TANK -7, LOWER 


. 0 0 0 0 

.0003 

. 00 00 

0 .. 

3 . 

0 . 

M2 TANK, -7, 0°PER 

OS 

. 0 00 0 

. CO 10 

-.0000 

..99 9 3 

. 00 00 

. 0 0 0 3 

CM, FWO BJLKHEAO 

o 7 

, n noo . 

. 00 70 

. 0009 

. 9006 

-.0009 

. 0 006 

CM, AFT BJLKHEAO 

0 ? 

-.0000 

.2144 

-. 0007 

. 00 07 

. 00 09 

. C 003 

SM, FWQ BJLKHEAO 

73 

. 00 04 

. 1 7 6 5 

. 0 0 01 

.90 12 

. 000 1 

. 0 052 

SM, A c T BJLKHEAO 

7 a 

. o e o o 

. 90 17 

. 00 00 

0 . 

0 . 

0 . 

LOWEP D LATCH, 9A 

71 

. 0 0 2 1 

- . 0 0 G fl 

. 00 07 

0 , 

0 . 

0 . 

LOWER + Y TRUNNION 

7 "> 

.v3 0 17 

-.9098 

. 00 07 

0 . 

o . 

0 . 

LOWps -Y TRUNNION 

77 

. 0 00 0 

. 0 0 C 7 

. 00 00 

•3. 

c . 

0 0 

EREP PACKAGE C.G, 

7 4 

.GO ? 7 

. 9 7 26 

. 0041 

3. 

0 . 

0 . 

ATM PN 6,7 IF , OUTR 

7C 

, OFOS 

. 00 2 ? 

. 0069 

3 . 

9 , 

0 o 

ATM c>N 4,5 IF, OUTR 

7 A 

,0435 

< .0057 

. 0177 

0 . 

0 . 

r> 

J 9 

ATM °N 8,1 IP, OUTR 

7 "* 

.0100 

. OSPg 

. 0021 


0 • 

0 . 

ATM PN 2,3 IF, OUTR 

7 e 

- . 0 '1 0 

- . COC 3 

. 09 1 ? 

0 . 

0 . 

•3 , 

ATM PN 6,7 TF,INNR 

70 

. o i <n 

.00 59 

. 00 56 

0 . 

0 . 

9 . 

ATM PN 4,5 TF,INNR 

40 

, 0 r 11 

. 0 4 G 7 

. 00 71 

3. 

0 . 

0 . 

ATM PN 8,1 IF , INNR 

41 

.0135 

. 1594 

. 00 10 

■J * 

0 . 

0 . ■ 

ATM PN 2,3 IF, INNR 

4? 

. 0 995 

. 0061 

, 0044 

o 0 0 0 2 

. 3001 . 

. 0 004 

CMG ,, -Y SIDE 

L 7 

.0117 

.2059 

. 09 55 

. 00 0 2 

- . O'O 0 0 

. 0 004 

CMG, + Y SIDE 

UU 

.n -100 

. 03 Q 1 

— o C 0 C ij 

. 00 01 

— . 0 'j 0 0 

. 0 002 

CMG, *X SIDE 

u P 

. .0034 

. 20 04 

0 . 

0 , 

0 . 

9 . 

ATM SAS, PN 1 

b A 

. 0 0 0 2 

. C r 02 

0 . 

0 . 

3 , 

0 , 

ATM SAS, PN 3 

u ■* 

, 0 0 0 4 

, 0 0 0 4 

0 . 

3 » 

r, 

w e 

3 . 

ATM SAS, 3 N 5 

b R 

. 0 0 0 1 

. 00 0 1 

0 , 

0 . 

0 , 

0 . 

ATM SAS, 3 N 7 

L 0 

.OHIO 

. 2 " 3 2 

. 00 09 

. OlOf 

. 0 0 0 4 

,0010 

spar center 

(T , 

. coc 7 

. 0 n 2 3 

-. 0009 

.0211 

. 0 0 0 >♦ 

.0257 CRA/CAN CENTER 

SU M 

. 7 2 0 c 

.5165 

o 0641 

. 0524 

.0010 

, 0444 


i 
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table a-9 orbital configuration modal survey 

TEST MODES GENERALIZED MA SS C ONTR IBUTI ON SUMMARY 


TEST MODE NO. 05A 


TEST 

FREQUENCY = 

1.66 HZ. 


C OMPONE NT 

G*»C 

GHC 

GMC 

GMC 

GMC 

GMC 

NAME 

(OX) 

(OY) 

(DZ) 

(TX) 

<TY) 

(TZ) 

DR/ OHS SKIRT / IU/FAS 

» G C 8 4 

• 08 88 

.0162 

.(6 7'. 

.00 05 

• C3 3 3 

6-FAS 02 TANKS 

. 0141 

. 0174 

.0149, 

0 . 

0 . 

0 . 

MO A /STS /AM 

.CO 0 2 

.05 28 

. 03 04 

• C 1 28 

.C301 

.0057 

6-AM N 2 TANKS 

. 0037 

. 03 36 

.00 16 

G. 

C. 

0 . 

COHMAMD/SERV ICE MOD. 

. 0034 

. 2882 

.on 21 

• C 1 8 7 

-.00 01 

.1125 

DEPLOYMENT ASSEMBLY 

.0078 

. 0341 

.CO 18 

0 . 

3. 

0 . 

ATM -RACK »CMGS»4-SAS 

. G773 

. 1172 

. G56C 

. 030 3 

. 00 0 0 

. 0004 

AYM-S° AR CENTER 

.0030 

. 0184 

.0009 

.0 075 

.CO 05 

0 . 

ATM-GRA/CAN CENTER 

.0018 

.0168 

. 00 39 

.0159 

• C 3 0 5 

.0087 

SUM 

. 1138 

. 63 74 

. 094F 

.1222 

.13 15 

.0505 


( 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


BR/OWS SK IRT/IU/F AS .2142 
6 “F A S 02 TANKS .3465 
MDA/STS/AM .0718 
6-AM N2 TANKS .0059 
COMMANO/SERVICE MOD. '.3219 
DEPLOYMENT ASSEMBLY .0137 
ATM-RACK,CWG$,4-SAS .2513 
ATM-SPAR CENTER .0333 
ATM-GPA/CAN CENTER .0445 



TABLE A-10 G^I^&LIZEn MASS C 
TEST 05 A 


n^- . GMC GMC GMC 

M o # <OY) (PY) (O' 7 ) 


Ox 


^ 13 

ON TRI BUT TONS BY 0 EG PEE OF FPE E 004^ V C>a 
PUN NO . 386 FREQUENCY = 1 . 65 

NODE 

OESCPIPTION & 


%y+ 


GMC 

(TY) 


GMC 

(TY) 


GMC 

<TZ) 


1 

.0001 

. 0 7 41 

. 0041 

. 0345 

. 00 3 4 

.0178 

(BASE RNG/ 3 WS SKIPT 

o 

. 0 0 0 1 

. 0046 

. 00 03 . 

.0121 

.0001 

. 0 065 

OWS/TU INTERFACE 

3 

.0001 

. CC 20 

. 0047 

. 02 04 

. 00 31 

. 0090 

TU/FAS INTFPFACE 

U 

. 0 040 

. 00 17 

. 0062 

0 . 

0 . 

o .• 

FAS 02 B 9 TL 1 , + Y +7 


. 0 0 0 3 

. 0 n 45 

. 0021 

0 . 

0 . 

0 . 

FAS 02 BOT L 2 > ♦ Y + Z 


in'? 

• -■ - J 

. 00 5 1 

. 0 0 0 *5 

0 . 

0 . 

0 . 

PAS 02 BOIL 3 » - Y ♦ Z 

•y 

. 0 04 7 

. 0 n 14 

. 0024 

a. 

0 . 

0 . 

FAS O? BOrt_L,-Y +Z 

a 

. 00 3 7 

.00 11 

. 0029 

0 . 

0 . 

0 . 

FAS 02 BOT L c , - Y -Z 

o 

.0 013 

. 00 37 

. 0007 

0 . 

0 . 

0 . 

FAS 02 BOTL 6 * -Y -Z 

1 C 

. 00 ?s 

» C C Q 2 

. 0029 

0 . 

0 . 

0 . 

FAS/AM/QA IF, +Y 

11 

-. 0 00 0 

. 00 69 

. 0000 

0 . 

0 . 

0 . 

FAS/AM/OA IP, 4 -Z 

1 ? 

. 0 G 49 

. 00 0 3 

. G 0 39 

n 

w • 

0 . 

0 . 

FAS/AM/OA TP, -Y 

1 3 

.C n 0 ? 

- . ocoo 

. 00 01 

G. 

0 . 

0 . 

FAS/DA IP, -Y -Z 

<4 

. 000 3 

. 00 0 3 

. 0000 

0 . 

0 . 

0 . 

PAS/AM IF, -Z 

is 

. 0 0 0 1 

- . n °0 1 

. 00 01 

0 . 

0 . 

0 . 

FAS/ 9 A T r » + Y -Z 

IB 

. 0000 

. 00 0 1 

. 0001 

. 0010 

.0000 

.0012 

AM TUNNEL/SHEAR W 8 

1 ’ 

. o r o o 

. oo 3 e 

. 0000 

. 00 30 

. 00 00 

. 0 006 

AM TUNNEL' STS IP 

18 

. 0 001 

.0157 

. 0000 

. 0048 

. 00 00 

.0037 

MOA/STS INTERFACE 

is 

, 0 0 0 1 

. 03 32 

. 00 02 

. 00 39 

. 0000 

.0 001 

MO A CONE/ 3 YL ITRFC 

2 3 

. 0 0 3 4 

, 00 00 

. 00 08 

0 . . 

3 . 

0 . 

M 2 TANK, *Y, LOWE? 

21 

.0003 

. 0 0 G 2 

. 00 07 

0 . 

0 . 

3 . 

N 2 TANK, fY, UPPER 

?-> 

. 0 * 0 3 

.0003 

. 00 00 

3 . 

0 . 

3 . 

M? TANK, 4 - 7 , LOWER 

•> r 

. 0 0 0 0 

« 0 n 24 

. 0 0 00 

0 . 

0 . 

0 . 

N 2 TANK, 4-7 , UPPER 

?u 

, 0 00 0 

. 00 07 

. 0000 

0 . 

0 . 

0 . 

N 2 TANK - 7 , LOWER 

?C 

.1000 

. 00 0 1 

. 00 03 

0 . 

0 . 

0 . 

N? TANK, - 7 , UPPER 

?6 

.0 001 

.0169 

. cooo 

, 00 34 

. 00 00 

.0907 

CM, FWD BULKHEAD 

? 7 

. 0 0 0 1 . 

. 00 0 3 

. 00 03 

. 3043 

. 30 00 

. 0 039 

CM, APT BJLKHEAD 

?8 

. 0 0 34 

. 0073 

. 0000 

. 0051 

- . 0 C 3 G 

.0013 

SM, FWO BJLKHEAD 

r>a 

-.0001 

. 2^33 

.0013 

. 0059 

-.0002 

. 0 096 

SM, A~T BULKHEAD 

7 C 

. 0 0 0 0 

. 0 0 1 7 

. 00 04 

0 . 

0 . 

0 . 

LO WE 0 O LATCH, DA 

■»« 

. 0 044 

. 00 0 4 

. 00 03 

0 . 

0 « 

0 . 

LOWE° TRUNNION 

3 ? 

. 0 0 34 

-.0010 

. 00 11 

0 . 

0 . 

0 . 

LOWPO -y TRUNNION 

33 

. 0 00 3 

. 00 30 

. 00 00 

C . 

0 . 

0 . 

EREP PACKAGE C.G. 

7 4 

. 0 0 35 

. 0 * 7.3 

. 0092 

3 . 

0 . 

0 . 

ATM PN 6,7 IF , QUTR 

TC 

, 0 ?S 4 

.0173 

. C 0 54 

3 . 

0 . 

0 , 

ATM PN 4,5 T c ,OUTR 

? ; 

.0 169 

.0040 

. 0 196 

d • 

G . 

0 . 

ATM PN 5,1 TFjOIJTP 


, 0°37 

. 0001 

. 00 10 

a. 

0 . 

0 . 

ATM Phj ? v 3 IF, CUT R 

3.3 

. 0 0 0 ? 

. 0 0 3 3 

. 00 29 

n 

i • 

0 . 

0 . 

ATM PN 6,7 IF , INNR 

7 ? 

.0 130 

. 00 0 0 

.'0014 

3 . 

0 . 

0 . 

ATM PN 4,5 IF, IN NO 

4 Q 

.0 173 

. 00 29 

. 00 83 

0 . 

0 . 

0 . 

ATM PN 3,1 IF, IN HR 

LI 

■ .0033 

.02 27 

. 00 07 

1. 

0 . 

0 . 

ATM ON ?,3 IP, IN MR 

L 7 

. 0 34 ? 

, 00 0 0 

. 00 24 

. 00 01 

. 000 0 

. 0 00 1 

rs M r n V ? T o,r 

' J ■ . 

4 3 

. 0 0 31 

. 0100 

» 00 c 5 

, 0 0,3 2 

. 0000 

. 0 0 0 ? 

Z MG , * Y SICE 

44 

. 00 J1 

. 0040 

. 0 0 00 

. 0 (f 0 1 

-. 00 30 

.0011 

CMG , c-X SIDE 

45 

-.0000 

- . 00 0 0 

0. 

■ 3 . 

0 . 

■3 . 

ATM S A S ♦ ON 1 

4F 

. 000? 

. 000? 

0. 

0. 

0. 

0, 

ATM SAS, >N 3 

It 

. 00 00 

. 00 00 

0. 

3. 

c. 

3 . 

ATM S A S , om 5 

UP. 

. 0 00 1 

. 00 0 1 

0. 

0 . 

0. 

0 , 

ATM SAG, o f : r 

49 

. 0 0 30 

.0184 

. 00 09 

. 00 75 

. 00 05 

, 0 0 30 

SP AO CENTER 

c 0 

. 0 113 

.0168 

. 00 09 

.0159 

. 0005 

.0 037 

gra/can center 

BUM 

.1133 

.6 374 

.0946 

.1222 

.0015 

. 0635 


A-14 


TABLE A-ll ORBITAL CONFIGURATION MODAL SURVEY 

TEST MOOES GENERALIZED MASS CONTRIBUTION SUMMARY 


TEST MODE NO. T6A 


TEST 

FREQUENCY = 

1.72 HZ. 



COMPONENT 

GM C 

GM C 

GM C 

GMC 

GMC 


GMC 

NAME 

unx) 

(DY) 

(D 7) 

(TX) 

(TY) 


(TZ> 

3R/0WS SKIRT/IU/FAS 

. C174 

. 0214 

. 0650 

» C 1 22 

.1127 


. CO 5 3 

6-FAS 02 TANKS 

. 0091 

. 00 26 

o Cl 29 

C « 

0 .' 

0 

• 

MDA/STS/ AM 

. 0062 

.0187 

.0059 

.0132 

. CO 24 


.0763 

6-AM M2 TANKS 

. f 3 4 3 

. 007 

. 00 n 7 

0 . 

C . 

0 

O 

COMMAND/ SERV ICE MOO. 

.0662 

. L571 

.04 97 

.0368 

.1058 


.0109 

DEPLOYMENT ASSEMBLY 

. 0130 

. 0062 

.3117 

0. 

0. 

0 

• 

ATM-RACK,CMGS,4-SAS 

.14 6 0 

. 0415 

. 13 75 

. C 3 C 1 

.3001 


.00 02 

ATM-SPAR CENTER 

.0375 

. JO 61 

. 2166 

• 0332 

. CO 2 7 

0 

• 

ATM-GRA/CAN CENTER 

.2331 

. u0 5 8 

. 0239 

.C 346 

• 0 0 5 5 


.0048 

SUM 

. 36 25 

.16 32 

. 3210 

.C 299 

. C2 92 


.0974 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


BR/OWS' SKIRT/IU/FAS 

.1339 

6-FAS 02 TANKS 

.0 24 6 

MDA/STS/AM 

.1126 

6-AM N2 TANKS 

.0354 

COMMAND/SERVICE MOD. 

. 1965 

DEPLOYMENT ASSEMBLY 

.030 8 

ATM-RACK,CMGS,4-SAS 

. 3254 

ATM-SPAR CENTER 

. 0661 

ATM-GRA/CAfQ CENTER 

.0746 


TABLE 

A-12 G r 

NRPALTTEO MASS 1 

A-15 

ONTRTBUTIONS 9Y 

a EG BEE 

05 FREEDOM 


r c ST 

MOHE 

06 A 

RIJN NO. 

434 

FREQUENCY = 1.7? 

M"iO- 

GMC 

GMC 

gmc 

' GMC 

GMC 

GMC 

NOTE 

NO. 

( nx ) 

(DY) 

(07) 

( TX) 

(TY) 

(TZ) 

DESCRIPTION 

1 

. 0 773 

. 0103 

. 0515 

. 0059 

. 0073 

. 0 036 

BASE RNG/OHS SKIRT 

•> 

. 0125 

. 00 09 

. 0052 

. 00 26 

. 00 28 

-.0000 

OWS/IU INTERFACE 

3 

.1029 

. 00 05 

. 0050 

. 00 38 

. 0026 

.0018 

TU/EAS INTERFACE 

i 

•+ 

.19 71 

. 00 0 1 

. OOCO 

0. 

0. 

0 . 

FAS 02 30TL1» + Y + Z 


. 0 105 

.0010 

. 00 06 

0. 

0 . 

0 . 

FAS O? 30T L 2 » * Y *Z 

c 

-. 0 000 

. 00 08 

. 00 31 

0. 

0. 

0 . 

BAS 02 90TL3.-Y +Z 

7 

. 0 0 0 1 

. 0 0 C 5 

. 00 45 

0. 

0. 

0 . 

BAS 02 B0TL4,-Y ♦ Z 

R 

.0103 

. 00 0 1 

. 00 30 

0. 

0 . 

0. 

FAS O? 90TL C ,-Y -Z 

a 

. 0' | 46 

. 000 1 

. 0017 

0. 

0. 

3 . 

BAS O? BOTL 6 , - Y -Z 

1 0 

. 0 0 24 

. 00 00 

. 00G? 

0. 

0. 

0 . 

FAS/AM/DA TB, + Y 

11 

-. 0 0 0 0 

.09 13 

. 00 0 3 

0 . 

3 . 

0 . 

BAS/AM/DA IB, +7 

1 0 

. 00 01 

. 00 0 1 

. 0020 

a . 

0. 

0 . 

fas/am/oa if, -y 

1 7 

.0001 

-.0100 

. COCO 

0 . 

0. 

0. 

FAS/DA I-, -Y -Z 

14 

.0013 

. 00 0 3 

. OGOO 

0 . 

0 . 

0 . 

BAS/AM TB, -z 

1 = 

. 0 ICE , 

. 00C1 

. 0000 

0 . 

G . 

0 . 

BAS/DA I r , *Y -Z 

1 6 

.3014 

. 00 0 2 

.,001? 

. 000 3 

. 00 0 2 

. 0 00 8 

AM TUN NEL /SHEAR WB 

1' 

. 00 1^ 

.0108 

. 00C1 

. 00 06 

. 000 3 

. 0464 

AM TUNN'L/STS IF 

1 B 

.00 10 

. 0067 

. ODD 7 

.0013 

.0010 

. 0 291 

MOA/STS INTBPBACE 

1° 

.0 019 

.0110 

. 00 30 

. 00 09 

. 00 0 1 

-. 0 0 0 0 

MD A CONE/1 YL ITRFC 

20 

. 014 0 

- . 00 0 0 

. 00 00 

0. 

0 . 

0. 

N? TANK, +Y, LOWER 

21 

. 01*4 

. nOQG 

. 00 00 

3. 

Q. 

0. 

N2 TANK, t-Y, UPPER 

77 

,1001 

. 00 0 1 

. 00G3 

1. 

0. 

0. 

N2 TANK, f Z , LOWER 

?3 

. 00 0 1 

. 0004 

. 00 01 

3. 

0. 

0. 

N? TANK, «-Z, UPPER 


, 01.72 

. 00 0 ? 

. 00 0 3 

G . 

0. 

0 . 

N2 TANK -Z, LOWER 

?«5 

. 0 r-9" 

. 00 00 

. 00 00 

0. 

0. 

0 . 

N2 TANK, -Z, UPPER 

? ' 

. 0144 

. 0030 

. 00? c 

. 00 16 

-. 00 04 

. 0 00 3 

CM, BW0 BULKHEAD 

/* “T 

S 

.0371 

. 09 0 3 

. 00 01 

. 00 00 

. 00 38 

.0 0.57 

DM, APT 9JLKHEA0 

p A 

. 0195 

. 00 10 

. 00 11 

. 0021 

.0013 

.0014 

SM, PWD BULKHEAD' 

?B 

.0051 

. 0 r 2 8 

. 0460 

, 00 23 

. 0 0 20 

. 0 036 

SM, A b j BJLKHEAO 

7 0 

. 00 09 

. 00G9 

. 0081 

0. . 

0. 

0. 

lower 0 latch, oa 

71 

.0117 

. 09 20 

. 00 33 

0. 

0 . 

0 . 

LOWER ♦ Y TRUNNION 

7 7 

.CIO 7 

.0018 

. 0003 

0. 

0 . 

0 . 

LOWFP -Y TPUNNION 

37 

-.0000 

. 09 06 

. 00 00 

0. 

0 . 

0 . 

ERE!’ PACKAGE C.G. 

T 4 

. 1 207 

. 0937 

. 0498 

0. 

0. 

a . 

ATM PN 6,7 IF , OUTR 

v r 

. 1 04 3 

. 0056 

. 0294 

0 . 

0 . 

0 . 

ATM PN 4,5 IF, OUTR 

7 6 

, 0 5 1 7 

- . 00 06 

. 00 01 

3. 

c. 

0 . 

ATM PN 8,1 TF , OUTR 

77 

. 0 151 

- . 0 0 0 4 

.0013 

0. 

0 . 

0 . 

ATM PN 2,3 IB, OUTR 

7R 

, 0055 

. 0015 , 

, C 2 8? 

J 9 

0 . 

0 . 

ATM PN 6 , 7 TF,INNR 

in 

-.0 110' 

. 00 0 1 

.0122 

0. 

0 . 

0 . 

ATM PN 4,5 TB,INNR 

«-0 . 

. 0 946 

. 00 27 

.001° 

■J • 

0. 

0 . 

ATM Pvj 3,1 TP, INNR 

1*1 

-.0904 

. 0057 

. 00 48 

0. 

0 . 

0 . 

ATM PN 2 ,3 . IF, INNR 

4? 

. 00 0 2 

- . 00 0 0 

. 0 0 85 

. 00 00 

-.0010 

.0000 

CMG, -Y SinE . 

u 7 

. 0137 

' . 00 0 0 

. 00 09 

. 0000 

. 00 0 1 

.0000 

CMG, 4-Y SIDE 

44 

. 0 0 21 

.00 10 

^. 0 0 06 

. 00 00 

. 00 00 

.0001 

CMG, *X SIDE 

l.~ 

.1000 

.0000 

.0. . 

3. 

0 . 

o . 

ATM SAS, PN 1 

46 

. 00 04 

. 0004 

0. 

0. 

0 . 

0 . 

ATM SAS, 3 N 3 

4 ^ 

. n 0 1 0 

. 00 0 0 

0. 

0, 

0. 

0 . 

ATM SAS, PN 5 

4 « 

.1000 

. 0 9 0 0 

0. 

0 . 

0. 

0 . 

ATM SAS, PN 7 

6 0 

. 0 375 

.0051 

.0166 

. 00 32 

. 00 27 

.0375 

spar center 

: n 

. 0 7 31 

. 0050 

, 0209 

. 0046 

. 0055 

.0048 

GRA/CAN CENTER 

SUM' 

. '<6 25 

' .1600 

.3210 

. 0299 

. 0292 

.1349 



TABLE A-13 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MOOES GENERALIZE 0 MASS CONTRIBUTION SUMMARY 


■ TEST MODE NO. f! 6B 


TEST 

FREQUENCY = 

1 .74 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

> 

<DY> 

CD Z> 

<TX> 

(T Y) 

<TZ> 

3R/0WS SKIRT/IU/FAS 

. P248 

. 01 11 

.110 3 

.C00C 

.0178 

. 000 1 

6-FAS 02 TANKS 

.0157 

. 30 04 

.0127 

r . 

0. 

0 . 

MDA/STS/ AM 

o 0135 

. 03 05 

. 03 95 

• C 3 0 1 

.03 19 

.0001 

6-AM M2 TANKS 

, CC 4 3 

. 03 31 

."Oil 

0. 

Q. 

0 . 

COMMAND/ SERV ICE MOO. 

.3283 

. 03 06 

. 07 GC 

. r 3 0 4 

.G3 29 

. CO 26 

DEPLOYMENT ASSEMBLY 

. 00 20 

. 0141 

.0163 

G. 

0. 

0 . 

ATH-RACK,CMGS,4-SAS 

.2102 

. 00 64 

.2156 

- • l 3 0 C 

. ,0 3 2 

.CO 0 0 

ATM-SPAR CENTER 

.0725 

. CJ 07 

. 0253 

.5306 

. CO 5 9 

0 . 

ATM-GRA/CAN CENTER 

.0591 

. 00 08 

.0319 

.coot 

.1397 

.00 10 

SUM 

.4795 

. 0245 

.4927 

.con 

.03 84 

.0038 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


9R/0WS SKIRT/IU/FAS 

« 154 G 

6-FAS 02 TANKS 

. 0288 

MDA/STS/AM 

. 3256 

6-AM N2 TANKS 

.0055 

COMMAND/SERVICE MOO. 

e 1 C 4 8 

DEPLOYMENT ASSEMBLY 

.0324 

ATH-RACK,C«GS,4-SAS 

.4413 

ATM-SPAR CENTER 

» 1G5 0 

ATM-GRA/CAN CENTER 

.1025 




A-17 

TABLE A-14 G^N co AL I 7 FO MASS CON TP I BUT IONS BY DEGREE O c FPEEOOM 


O O 



TEST 

Hnnp 

06 B 

RUN NO. 

610 

FREQUENCY = 1.74 

c 

GM0 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 

NO. 

( OX) 

(OY) 

( D7 ) 

(TX> 

< T Y> 

(TZ) 

DESCRIPTION 

1 

.0 110 

. C00B 

. 0859 

00 0 c 

.0104 

. 0 0 00 

BASE RNG/DWS SKIRT 

1 

. 0040 

. 00 01 

. 009? 

. 0 0 0 0 

. 0043 

. 0 0 0 G 

OWS/TJ INTERFACE 

7 

.00*1 

, 00 0 0 

.0143 

. 00 00 

.0031 

. 0 G 0 C 

IU/ r AS INTERFACE 

4 

.0017 

. 00 01 

. 00 27 

n 

vJ ft 

0 . 

0-. 

FAS O? BGTL1,+Y + Z 

T, 

. 0 001 

. 00 00 

. 0023 

a. 

G. 

0 . 

FAS C2 30T L 2 » ♦ Y +Z 

R 

-.0000 

-.0000 

. 00 23 

o . 

0 . 

0 . 

FAS O? 30T L 3 » - Y +Z 

7 

.0011 

. 00 0 0 

. 00 27 

0 . 

0 . 

0 . 

FAS O? 30114, -Y +Z 

8 

. 0 0 34 

. 0001 

. 0016 

0. 

0 . 

0 . 

FAS O? BOILS, -Y -7 

0 

. 0 0 96 

. CCG2 

. 00 OS 

Q. 

0. 

a . 

FAS 0? BOT L 5 , - Y -Z 

10 

.0010 

. 00 00 

. 00 0 3 

0 . 

0. 

o . 

PAS/AM/BA IF, *Y 

11 

-.3000 

. 00 00 

. 00 0? 

0. 

0 . 

o . 

F AS/AB/BA IF, +7 * 

1? 

. 0 0 04 

. 00 00 

. 0 0 0 3 

0. 

0. 

3 . 

FAS/AM/BA TF, -Y 

1 7 

. 0 00 3 

. 00 0 0 

. 0 0 09 

0. 

0. 

0 . 

FAS/DA if, -y -z 

14 

. 00 IB 

.13 0 0 0 

. 00 0 1 

r> 

J • 

0 . 

0 . 

FAS/AM IF, -7 

1 - 

. 000 3 

. 00 00 

. GO 03 

J • 

0, 

0 . 

FAS/DA T r , *Y -Z 

1 6 

. 0 0 ? 3 

. 00 00 

.00 16 

. 00 00 

• .0003 

. 0 0 9 1 

AM TUNNELCSWEAR MB 

1 7 

. 00 31 

. 00 00 

. 00 00 

. 3 0 0 G 

.0003 

.0 000 

AM TUNNEL/STS TF 

1 8 

.3 844 

.0300 

. oo?s 

. 00 0 0 

.0012 

. 0 GC0 

MBA/STS INTERFACE 

n 

. 00 37 

. 00 04 

.005? 

. 00 00 

. 00 9 1 

-.0000 

m.BA CONE/3YL ITRFC 

?p 

. 0 00B 

.0000 

. 00 04 

9. 

0. 

a . 

N? TANK, fY, LOWER 

?i 

. 0 0 07 

. 00 00 

. 00 0? 

3. 

0. 

o . 

N? TANK, Y , UPPER 

77 

.0 801 

.,00 00 

. QQ0? 

0. 

a . 

o . 

N2 TANK, «•?, LOWER 

?? 

.080? 

. 0 000 

. 03 90 

0. 

0. 

o . 

N2 TANK, >Z, UPPER 

24 

. 0 013 

. 00 00 

. 00 03 

3. 

0. 

3. 

N2 TANK -Z, LOWER 

P" 

.0013 

. 00 0 0 

. 00 00 

0, 

0, 

0 . 

M2 tank, -Z, UPPER 

26 

. 0 0 4B 

. 00 0 ? 

. 0053 

. 0002 

. 0G94 

-.0000 

CM, FNO BJLKHEAB 

^ T 

.0060 

. 00 0 1 

. 00 09 

. OCOO 

. 99 0 3 

- . C G 0 0 

CM, AFT BJLKHEAO 

7 A 

.0 104 

0 00 0 0 

. 00 01 

. 30 0 1 

. 00 3 2 

. 0 023 

SM, r N Q BJLKHEAD 

70 

. o on 

. 00 0 ? 

. 0 6 39 

. 00 0 1 

.0019 

. 0 00 3 

SM, A-T BJLKHEAO 

7 a 

. 0 0 IS 

. 00 00 

. G 1 2 1 

3 . 

0 . 

3 . 

LOWER O LATCH, DA 

01 

. 0 0 0 ? 

. 0067 

. 00 12 

G « 

0. 

0. 

LOWER +>' TRUNNION 

77 

. 0 0 0 3 

.0063 

. 00 29 

0. 

0 . 

0 . 

LOWFP - Y TRUNNION 

0 3 

-.0000 

. 00 0 0 

. 00 0 1 

3. 

9 . 

0 . 

ERE D 3 A OKA G E C.G. 

' 4 

. imq 

. 0 0?? 

. 0946 

0 . 

0 . 

0 . 

ATM PN 6,1 IF, OUTR 

7~ 

.0 721 

. 00 04 

.0251 

3 . 

0. 

0 , 

AT M PM 4,5 TF , OUTR 

os 

. 8892 

. 0 0 0 1 

. 00 77 

0. 

0 . 

0 . 

ATM Pn 8,1 J‘F , OUTR 

7 - 

' . 0 334 

- . 0 C Q 8 

-. 00 00 

0. 

0. 

0 . 

ATM °N 2,3 IF, OUTR 

7 8 

.0 060 

-.0000 

. C 496 

0. 

0 . 

0 . 

ATM PN b,7 IK , IN NR 

7Q 

. 0 997 

. 00 0 ? 

.0116 

9. 

0 . 

0 . 

ATM PN 4,3 IF , INNR 

u n 

.0 163 

.08 17 

' . 0 1 G 2 

0. 

3. 

0 . 

ATM PN 3,1 TF,INNR 

41 

.0016 

- . 00 0 1 

. 0049 

3. 

0 . 

0 . 

ATM PN 2,3 TF,1NNR 

4? 

. 0327 

.0090 

. 00 64 

-.3000 

. 30 CO 

-. 0 00 9 

CMG, -Y 3 T BE 

40 

.0^63 

. 0000 

. 0052 

-.0000 

. 3001 

. 0 000 

CMC, + Y SIDE 

44 

.0 036 

. 313 0 ? 

, 00 06 

. 00 0 0 

. 00 90 

. 0 00 9 

CMG, vK SIDE 

45 

.0011 

.0011 

0. 

a. 

0 . 

0 , 

ATM SAG, PN 1 

4 6 

.0010 

.0010 

0. 

0. 

0 . 

0 . 

ATM SAS. 3 

47 

. 0 0 0 1 

. 00 01 

a. 

0. 

0 . 

a . 

ATM SAS. 3 *>t 

48 

.coot 

. 00 0 1 

a. 

0. 

0. 

o. . 

ATM SAS, 3 N 7 

49 

. on? 

. 00 07 

. 0253 

.00 06 

. 9059 

. 0725 

SPAP CENTER 

- Q 

.0*91 

. 00 0 B 

• 0 319 

. 00 00 

. 0097 

.0010 

GRA/CAN CENTER 

0 JM 

. 4 395 

.0245 

.4927 

.0 011 

. 0 364 

. 0763 


TABLE A-15 ORBITAL CONFIGURATION MODAL SURVEY 


TEST MODES GENERALIZED MASS CONTRIBUTION SUMMARY 


TEST MOOE NO. 076 TEST FREQUENCY - 2.51 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

COX) 

COY) 

COZ) 

(TX) 

CTY) 


CTZ) 

3R/OWS SKIRT/IU/FAS 

. or 27 

. 0339 

.0103 

.1284 

.GOOD 


• C3 35 

6-FAS 02 TANKS 

.0062 

.0270 

.0391 

C. 

r\ 

0 


MOA/STS/AN 

.0001 

. 0867 

.00 05 

• C 2 3 7 

.0301 


• CO 3 9 

6-AM N 2 TANKS 

.con 

. C0 9C. 

. 00 32 

C . 

0. 

0 


COMMAND/SERVICE MOD. 

.CO 13 

. 1740 

. 0009 

• 1 8 6 1 

-. 03 0 1 


.0106 

DEPLOYMENT ASSEMBLY 

.0073 

. 0249 

-. 00 02 

0. 

0. 

0 


ATM-RACK ,CNGS,4-SAS 

. G15 2 

• 12 7 G 

.0364 

.0302 

.(GOO 


.00 01 

ATM-SPAR CENTER 

.CCOO 

. 0417 

-. oaor 

. r J 7 9 

.0300 

0 


ATM-GRA/CAN CENTER 

. 0001 

. 03 78 

. ao or 

.cut 

-.oooc 


.0012 

SUM 

.0331 

.56 21 

. 0983 

.2573 

.0001 


. P4B 3 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


0R/OWS SKIRT/IU/FAS .2169 
6-FAS 02 TANKS .0723 
MDA/STS/AM .1149 
6-AM N2 TANKS .0134 
COMMA NO /SERV ICE MOO. .2719 
DEPLOYMENT ASSEMBLY .0320 
ATN-RACK,03GS,4-SAS .1739 
ATM-SPAR CENTER .0496 
ATM-GRA/CAN CENTER .0501 


A-19 

TABLE A-16 GEMEdalTZEO MASS CONTRIRUTIONS RY DEGREE OP EPEED01 



T FS T 

Honp 

07 A 

RUN NO. 

431 

FREQUENCY = 2.51 


GMC 

GMC 

GMC 

GMC 

CMC 

__ GMC 

, NODE 

VO. 

( OX) 

<OY) 

( O 7 ) 

( TY) 

( T Y > 

( T7) 

DESCRIPTION 

1 

. 0000 

. 0 7 03 

. 00 01 

. 3681 

. 00 0 0 

. 0 129 

RASE RNG/OWS SKIRT 

o 

. 0 000 

- . 9001 

.0001 

. 9223 

-.3000 

. 0 023 

OWS/TU TNrERFACE 

' 7 

-.0000 

. no or 

. 0057 

. 0780 

. 00 00 

.0183 

IU/FAS INrERFACE 

4 

. 3* 10 

-.0000 

.0117 

3. 

0. 

0 . 

FAS D? ROT L 1 » ♦ Y + Z 

c 

. 0010 

. 0021 

. 0043 

0. 

0 . 

3. 

FAS O? ROTL 2» +Y +7 


• n 0 0 A 

. 9016 

. 00 28 

9. 

0. 

a. 

FAS 02 ROT L 3, - Y +7 

7 

. •> OOR 

. 00 00 

. 0 0 7° 

0. 

0 . 

9. 

FAS 02 ROTL 4, -Y *Z 

a 

.0 020 

. 0083 

. 0105 

9. 

0. 

o. r 

FAS 02 ROT L c t ” Y -7 


-. "001 

.0149 

. 0019 

0. 

0. 

3. 

FAS O? ROT L 6 » - Y -Z 

1 n 

.00 12 

. 00 12 

. Q 0 4 9 

9 . 

0. 

0. 

FAS/AM/DA IF, +Y 

*» — 

.0001 

. 0021 

. 00 01 

0. 

0 . 

0 . 

FAS/AM/DA IF, + 7 

12 

. 0 012 

. 0924 

. 0076 

0. 

, 0. 

0. 

FAS/AM/DA IF, -Y 

< t 

. 0 0 0 1 

. 9C 15 

-. 00 04 

0. 

Q . 

0 . 

FAS/3 A I c , ’ -Y -7 

14 

-.0000 

. 0 9 6 9 

. 0 3 G9 

0. 

0. 

3. 

FAS/AM IF, -Z 

1" 

. 0 00 1 

. 00 05 , 

. 00 01 

G-. 

0. 

0. 

FAS/DA T-, +Y -7 

IP 

. 0 0 00 

. 9915 

. 00 09 

. 0023 

-. 00 00 

. 0004 

AM TUNNEL/SHEAR WR 

l 7 

-.0000 

.0106 

, 00 01 

. 3077 

. 00 00 

. 0 059 

AM TUNNEL/STS IF 

1 8 

. 00 0 1 

, 0 ? 35 

. 00 01 

. 9C90 

.00 01 

-.0021 

moa/sts interface 

1"> 

. 0 000 

, • 9 r 1 0 

, 0003 

. 004 7 

-.0030 

-.0003 

M D A CONE /? Y L ITRFC 

?1 

. 0 0 01 

. 0004 

.. 0016 

0. 

0. 

0 . 

N2 TANK, fY, LOWER 

21 

.0007 

. cno 

0Q1 7 

0. 

0. 

0 . 

N2 TANK, ♦ Y , UPPER 

2? 

. 0 00 9 

. 09 02 

.00 00 

0. 

0. 

0. 

N2 TANK, fZ, LOWER 

23 

. 0 007 

. 09 00 

. oo on 

0. 

0. 

0. 

N2 TANK, fZ , UPPER 

? 4 

. 0 004 

. 0027 

.0009 

0. 

0. 

9 . 

N2 TANK -7, LOWER 

?r 

. 0 000 

. 0945 

, 00 00 

0 . 

0. 

9 . 

N2 TANK, -7, UPPER 

?F 

-.9000 

. 0 q 7 8 

. 00 00 

. 00 85 

. 0 0 03 

. 0 097 

CM, F*D RJLKHEAD 

? 7 

. 0 004 

.0181 

. 00 09 

.0144 

-. 00 00 

.0 026 

CM, APT RJLKHEAO 

28 

- . 0 n 9 1 

.0050 

. 0000 

. 0268 

. 00 90 

. 0 00 1 

SM, FUR RJLKHEAO 


-.0001 

. 0931 

. 00 00 

. 0 365 

- . 0 C 0 1 

. 0 072 

SM, AFT RJLKHEAO 

30 

. 9 0 0 0 

.9263 

. 00 09 

'0. 

9. 

0 . 

LOWEP O LATCH, OA 

7 . 

.O'"? 

- . 00 0 8 

-.0001 

3. 

0. 

0 . 

LOWE D + Y TRUNNION 

77 

. 0 0 2 0 

- . 0008 

-. 0002 

0. 

0. 

0. 

LOWED -y TRUNNION 

77 

-. 0 00 0 

. 00 0 2 

. 00 00 

0. 

0. 

0 . 

FREP PACKAGE C.G. 

34 

-.0007 

.0156 

. 00 07 

0 . 

0 . 

0 . 

ATM PN 6,7 TE,OUTR 

?r 

.0910 

. 0161 

. 0119 

0. 

0, 

9 . 

ATM ON 4,5 IF , OUTR 

3P 

. 0042 

. 9229 

. 00 97 

G • 

0. 

3 . 

ATM PN 8,1 IF, OUTR 

7 7 

.091? 

. 9 C 5 1 

. 00 08 

3 . 

0.. 

0. 

ATM PN 2,3 IF, OUTR 

7 0 

. 0 0 91 

-.0901 

. 00 02 

0. 

3. 

0 . 

ATM PN 6,7- IF, INNR 

70 

.0327 

- . 00 0 1 

. 0019 

0. 

0. 

0 . 

ATM PN 4,5 IF, INNR 

4 n 

, 9 '74 

. 0 0 24 

. 0050 

0. 

0. 

0. 

ATM PN 8,1 IF, 'INNR 

41 

.009? 

. 008 1 

. 00 03 

3. 

3. 

0 . 

ATM PN 2,3 TF , INNR 

4" 

. 0 "O'” 

.0012 

. 00 30 

. 0000 

-. 0 0 30 

. 0 000 

CMG, -Y 5 I HE 

4? 

. 0 0 07 

.0012 

. 00 27 

. 00 0 1 

. 00 0 0 

. 0 00 0 

CMG, + Y SIDE 

44 

. 0 000 

. 00 36 

-.0003 

. 3001 

. 00 00 

.0000 

CMG, *Y SIDE 

(.rr 

. 0 9 03 

. P Q 0 3 

0. 

0. 

0. 

0. 

ATM SAS, 3 N 1 

46 

. 00 0 7 

.n "03 

0. 

0. 

0. . 

0 . 

ATM SAS, 3 N 3 

4^ 

. 0 00 7 

.2003 

0, - 

0. 

0 . 

0 . 

ATM SAS, PN 5 

4°. 

. 0 00 7 

. 900 3 

0.' 

0. 

0. 

3 . 

ATM SAS, 3 N 7 

4P 

. o r o 9 

.0417 

-. ooco 

.0079 

. 00 00 

. 0 000 

SPAR CENTER 

" 0 

. 9 0 0 1 

. 0 7 7 8 

. 00 00 

.0110 

' -. 00 00 

.0012 

GPA/CAN CENTER 

S JM 

. 9 7 31 

.*621 

. 098 3 

.2573 

. 000 1 

. 0493 

I 
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TABLE A- 17 ORBITAL CONFIGURATION MODAL SURVEY 


TEST MOOES GENERALIZED 

MASS C 

ONTRIBUTION 

SUMMARY 

TEST MODE NO. 0 8A 

TEST 

FREQUENCY = 

3.06 HZ. 


COMPONENT 

CMC 

GM C 

GM C 

GMC 

GMC 

GMC 

NAME 

OX) 

(DY) 

(DZ> 

(TX) 

(TY) 

CTZ) 

DR/OW3 SKIRT / IU/FAS 

. CO 72 

. 00 30 

.1177 

.COOL 

• C3 7 0 

.00 15 

6-FAS 02 TANKS 

.0344 

.10 23 

. C3 6C 

0. 

C. 

3 . 

MDA/STS/AM 

. CC 0 8 

.CjQl 

. 1988 

-.0001 

. C 3 24 

» CO 9 2 

5-AM N 2 TANKS 

. CO 05 

. 0000 

. 09 3G 

0. 

r 

V • 

0 . 

COMMANO/SERVICE MOD. 

. GO 64 

. 00 02 

. 3611 

. C 3 0 2 

• C l 5 8 

. CO 0 8 

DEPLOYMENT ASSEMBLY 

, GO G 6 

. J135 

.0077 

0. 

0. 

0 . 

ATM-RACK ,CMGS,4-SAS 

. CO 6 6 

. 0117 

.19 86 

.nor 

oC30C 

- .CO 0 0 

ATM-SPAR CENTER 

.2015 

.0311 

. 0441 

. C 3 0 2 

. 00 04 

0 . 

ATM-GR A/ CAN CENTER 

. 0G 16 

. 00 02 

.0361 

- . C 0 o C 

.00 0 6 

.GOOD 

SUM 

. 05 96 

..182 

.8530 

.Cl 0 3 

.1562 

.00 26 


/ 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


RR/OWS SKIRT/IU/FAS .0334 
6-FAS 02 TANKS .0427 
MDA/STS/AM .2223 
6-AM N2 TANKS . 00 35 
COMMANO/SERVICE MOD. .3645 
DEPLOYMENT ASSEMBLY .0218 
ATM-RACK, CMGS,4-SAS .2C70 
ATN-SPAR CENTER .01*64 
ATM-GRA/CAW CENTER .0385 
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TABLE A-18 GENFpa L I7F0 MASS 0 ON TP T RUT I ON? BY DEGREE OF PPEEOOi 



TEST 

MP n E 

08 A 

RUN NO. 

452 

FREQUENCY = 3.05 

NOT 7 

GMC 

GMC 

GMC 

G M C 

GMC 

GMC 

NODE 

NO. 

f nx) 

f BY) 

(OZ) 

<TX) 

(TY) 

(T7) 

DESCRIPTION 

1 

. 0"35 

. 00 0 1 

.0145 

. 00 00 

.0065 

. 0 000 

BASE RNG/3WS SKIRT 

? 

.0017 

. 00 00 

. 00 03 

. 00 00 

. 00 06 

. 0004 

OWS/IU. INTERFACE 

7 

.00 7-' 

.0300 

-. 0000 

•-. 0000 

-.0002 

.0011 

TU/FAS INTERFACE , 

u 

.0001 

. 00 0 3 

. 00 05 

0. 

0. 

0 . 

FAS 02 BDTL1,+Y +Z 

■> 

. 0 0 07 

. 00 0 3 

. 00 16 

0 • 

0. 

0 . 

FAS 02 BOTL2,+Y + Z 

A 

.001? 

. 00 08 

. 0015 

0. 

0. 

a . 

FAS O? 30TL3,-Y + Z 

T 

. C0C2 

. 00 0 3 

. 00 08 

0. 

0. 

0. 

^AS 02 B0TL4,-Y +Z 

3 

-.0010 

. 00 04 

. 00 03 

0. 

0. 

0 . 

FAS 02 BOIL 5 » - Y -Z 

a 

. 0770 

. 000 3 - 

. 0003 

0 . 

0. 

Q . 

FAS 02 B0TL6,-Y -Z 

40 

.0001 

. 00 0 0 

. 00 01 

0. 

0. 

0 . 

fas/am/da if, «-y 

11 . 

. 0011 

.00 00 

. 0015 

0 . 

0. 

0 . 

FAS/AM/DA IF, +Z- 

1? 

. 0 00 1 

- . oooo 

. 00 05 

0. 

0. 

3. 

FAS/AM/OA if, -y 

. 1 7 

. 0 000 

- . 000? 

-. 00 0G 

0. 

0. 

0 . 

F AS/ 5 A IF, -Y -Z 

14 

.0 008 

. 0 0 0 1 

. 00 01 

0. 

0. 

0 . 

FAS/AM IF, -7 

l c 

. 0 000 

-.0000 

. 00 00 

0 . 

0. 

3 . 

FAS/OA I r , ♦ Y -Z 

IF 

. 0 001 

. 03OG 

. 00 05 

. 00 00 

. 00 07 

. 0 000 

AM TUNNEL/SHEAR W8 

M 

. 0 0 0 ? 

. 00 00 

. 00 76 

. 00 00 

.0015 

. 0 000 

AM TUNNEL/STS IF 

10 

. 0 004 

-.0000 

. 05 36 

-.0030 

. 0231 

. 0 00 3 

MOA/STS INTERFACE 

IB 

. 0001 

. 00 01 

. 127 3 

-.0001 

. 00 21 

-.0000 

MD A CONE/3YL ITRFC 

?0 

. 00 00 

. 00 00 

. 00 01 

3. 

0. 

0. 

N2 TANK, + Y , LOWER 

PI 

. 0 0 00 

. 00 00 

. 03 04 

0. 

0. 

0 . 

N? TANK, *Y, UPPER 

?? 

. 0 0 01 

. 00 00 

. 00 04 

0. 

0. 

0 . 

N2 TANK, *■ 7 , LOWER 

23 

. 0000 

. 00 00 

. 00 05 

0. 

0. 

0 . 

N2 TANK, +7, JOPER 

P 4 

. 0 0 0 7 

. 00 00 

. 00 04 

3. 

0. 

0. 

N2 TANK -7, LOWER 

?5 

. 00 00 

. 00 00 

. 00 08 

0. 

0. 

0 . 

N2 TANK, -Z, UPPER 

?<s 

. fl n 16 

. 00 0 0 

.1305 

. 00 04 

. 0041 

. 0 0 0 3 

CM, FWO BULKHEAD 

? 7 

. 0 OOP) 

. 00 0 1 

. 0757 

- . 3001 

-. 00 35 

-.0000 

CM, AFT BULKHEAD 

?3 

. 0 075 

-.Of’OO 

.0186 

-.0000 

. 00 31 

. 0 0 04 

SM, FWD BULKHEAD 

?P 

.0 007 

. 0000 

. 1363 

-.0001 

. 0051 

. 0 002 

SM, AFT BULKHEAD 

71 

-.0 001 

. 0000 

, 00 71 

0. 

0. 

0 . 

LOWEP D LATCH, OA 

.71 

, 0 0 04 

. 0066 

-. 00 CO 

0. 

0. 

0 . 

LO WE P *Y TRUNNION 

72 

. 0 C07 

. 0065 

-. 03 00 

0 . 

0. 

0 . 

LOWEP -Y TRUNNION 

03 

. 0000 

. 00 00 

. 000"' 

0. 

0. 

0. 

EREP PACKAGE C.G. 

34 

-.0001 

. 00 07 

. 0481 

0. 

0. 

0 . 

ATM PN 6,7 TF,OUTR 

7_c 

.0014 

. 00 0 4 

.0185 

0. 

0. 

0 . 

ATM PN 4,5 IF, OUTR 

36 

. 0007 

.0002 

. 0177 

0. 

0. 

0 . 

ATM PN 3,1 T c , OUTR 

7 7 

. non 

-.0000 

. C2C5 

0. 

3. 

0. 

ATM PN 2,3 IF, OUTR 

30 

-. 0 0 01 

. 0 0 G 1 

. C'3 08 

0. 

0. 

0 . 

ATM PN 6,7 TF,INNR 

7 0 

. 00 0 1 

. 00 00 

. 00 98 

0. 

•3. 

3 . 

ATM PN 4,5 TF,INNP 

40 

.0018 

. 0000 

.0151 

o.- 

0. 

0. 

ATM PN 3,1 IF,INNP 

41 

. 0 008 

. 00 00 

. G182 

0, 

3. 

0 . 

ATM PN 2,3 IF , INNR 

4? 

. 0 0 0 7 

. 00 00 

. 007? 

-.0000 

-. 0 0 0 0 

. 0 000 

CMC, -Y SIDE 

4 7 

. 0 0 03 

-.0000 

. 0061 

-.0000 

. 00 00 

-oOOOO 

CMG , + Y SIDE 

44 

. 0 0 05 

.00G0 

. 0058 ' 

. 00 0 0 

. 00 00 

. 0 000 

CMG, 4-X >IDE 

48 

-. 0 noa 

-.0000 

0. 

0. 

3. 

0. 

ATM SA S , 3 N 1 

UP, 

-. 3001 

- i 0001 

G. 

0. 

3, 

0. 

ATM SAS, •* N 3 

4 y 

. 0 0 0 2 

. 0 0 G 2 

0. 

0. 

0. 

0. 

ATM SAS, 3 M 5 

4 0 

. 00 01 

.0001 

0. 

0. 

0. 

0 . 

ATM SAS, PN 7 

40 

.0 015 

. 00 01 

. 0441 

. 0002 

.0(304 

.0015 

SPAP CENTER 

f 0 

.3018 

.0002 

. 0361 

-.0000 

. 0 0 06 

. 0 000 

gra/can center 

B JM 

. C55f 

.0182 

.8630 

. 0 00 3 

.0562 

. 0041 
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TABLE A- 19 ORBITAL CONF IG UP AT I ON MODAL SURVEY 

TEST MODES GENERALIZED MASS CONTRIBUTION SUMMARY 


TEST MODE NO. 09A 


TEST 

FREQUENCY = 

4. 1C HZ. 



COMPONENT 

GWC 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

<nx) 

<OY) 

CQZ) 

(TX> 

(TY) 


<rz> 

3R/OWS SKIRT/IU/FAS 

.0212 

. n 59 

. 00 52 

• C 539 

- . GO 00 


. CO 0 9 

6-FAS 02 TANKS 

.G094 

.1299 

.02 37 

0 . 

0. 

0 


MD A /STS/ AM 

.cogo 

. '2 05 

.0203 

.13 94 

.0000 


. CO 6 1 

5- A M M2 TANKS 

.oroi 

. JO 37 

. 00 02 

C. 

0. 

Q 

• 

COMMAND/SERVICE MOO. 

. 00 32 

.3019 

.9036 

.7972 

.1301 


.0015 

DEPLOY ME NT ASSEMBLY 

. 'J€ 0 8 

. 3319 

.90 2F 

0. 

0 . 

0 

0 

ATM-RACK»CMGS»4-SAS 

. 0169 

. 0114 

.9073 

.13 01 

• COCO 


. 000 0 

ATM-SPAR CENTER 

. 0^00 

. CO 37 

.09 n 

.C 321 

.cooa 

0 

0 

ATM-GRA/CAN CENTER 

.coco 

. 0005 

. 33 3C 

• CO 28 

.LOGO 


. OQ G 9 

SUM 

.0215 

.05 34 

. 04 01 

• 8755 

. Cl C 1 


.0094 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


8R/OHS SKIRT/IU/FAS 

.0761 

6-FAS 02 TANKS 

. 0540 

MOA/STS/AM 

.0153 

6-AM N2 TANKS 

.3010 

COMMAND/SERVICE MOD. 

.8047 

DEPLOYMENT ASSEMBLY 

. 0053 

ATM-RACK,CMGS,4-SAS 

. 0356 

ATM-SPAR CENTER 

.0028 

ATM-GRA/CAN CENTFR 

.004 3 


TABLE A -20 


r.r^jppftL J7E0 MASS 
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CONTRIBUTIONS BY DEGREE OF FREEOO* 



TEST 

Mnnc 

09 A 

RUN NO. 

44 3 

FREQUENCY = 4.1) 

NOTE 

GMO 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 

MO. 

(MX) 

* (OY) 

Tb?) 

<TX> 

( TY) 

( T 7 j 

QE SC RIPTION 

1 

. 0 0 0 0 

. 0005 

. 00 00 

. 0 324 

.0000 

. 0 001' 

RASE RNG/DWS SKIRT 

O 

. 0 0 0 0 

. 0 C G 0 

-. 0300 

.0113 

. 00 00 

. 0 001 

OWS/TU INTERFACE 

, 7 

.0000 

- .0000 

. 0012 

. Q?3? 

-.0030 

. 0 00? 

IU/FAS INTERFACE 

4 

.0000 

. 0" 35 

. 0064 

0. 

0. 

3 . 

FAS 0? BOTLl.fY 4-Z 

“> 

. 0 0 0 3 

-.0062 

. 0027 

0. 

3. 

0. 

FAS 02 BOT L 2 » +Y + Z 

A 

. 0000 

. 0061 

. 00 21 

o. 

0. 

0 . 

FAS 02 BOTL3,-Y *Z 

7 

. 00 00 

. 0 * 34 

.0056 

0. 

0 . 

3 . 

FAS O? BOT L 4 , - Y +Z 

ft 

.000?? 

. 0024 

• 0 05? 

.0. 

3. 

0. 

FAS 02 BOT L 5 » - Y -Z 

a 

. 0 00 0 

. 0063 

. 00 19 

3. 

0. 

0 . 

FAS 0? BOT L 6 » - Y -Z 

n 

.0^03 

. 00 30 

. 0016 

0. 

3 . 

0 . 

FAS/AM/DA IF, +Y 

11 

-.0000 

. 0 0 39 

. 0000 

0. 

3 . 

3 . 

FAS/AM/BA IF, 4-Z 

< •? 

. 0 001 

. COOO 

. 0027 

3. 

0. 

3. 

FAS/AM/OA IF, -Y 

1 7 

. Q390 

. 0004 

-. 0001 

•3. 

0 . 

0 . 

FAS/QA IF, -Y -Z 

1 4 

-.0900 

.0010 

-. oc do 

3. 

c * 

0 . 

FAS/AM if, -z 

1 K 

. 00 0 0 

. 00 3 1 

. 00 01 

0. 

0. 

3 . 

FAS/DA I r , + Y -Z 

1 c 

. 0 0 00 

. 00 0 0 

. 0000 

. 0 0 C 2 

. 00 03 

. 0 000 

AM TUNNEL/SHFAR W9 

i 7 

.0000 

. 000 1 

. 0001 

. 30 20 

.00 00 

.0043 

AM TUNNEL/STS IF 

1 s 

. enoo 

- . 00 0 0 

. 00 00 

.00 37' 

-. 3 0 30 

.0017 

MOA/STS IN r ERF. ACE 

IB 

.0 000 

. nOG5 

. 000 ? 

. 03 35 

-.0000 

. 0 001 

Mn A CONE/CYL ITR^C 

?9 

-.0000 

. 0000 

. 00 0? 

0. 

3. 

3 . 

N2 TANK, fY, LOWER 

21 

. 0 000 

. 3 0 0 C 

. 00 00 

0. 

0. 

3. 

N2 TANK, fY, UPPER 

?-> 

. 0 0 0 0 

. 00 0 3 

. 00 00 

0. 

3. 

3 . 

N2 TANK, fZ, LOWE*? 

? 7 

, 00 00 

.0001 

. 00 00 

3. 

3 . 

3 . 

N2 T a M K , +7, UPPER 

?4 

. 0 0 0 0 

. 0°02 

. 00 00 

0, 

G . 

■ 3 . 

N2 TANK -Z , LOWER 

7S 

.0000 

. 0" 00 

. 00 03 

0. 

0. 

3. 

M2 TANK, -7, 'JOPFR 

2 A 

. 0 00 2 

. 0009 

-. 0001 

. 0829 

. 00 30 

. 0 000 

CM, FWO ulkheao 

?"» 

. 0 004 

- . 00 0 1 

. 00 26 

. 1376 

. 30 0 1 

. 0 000 

CM, A-T BULKHEAD 

?ft 

.0226 

.0200 

-. 00 OS 

. 2353 

-. 00 00 

.0014 

SM, FWO BULKHEAD 

?° 

. 0 00 0 

.0011 

-. 001? 

. 34 15 

. 00 33 

-.0000 

SM, A^r BJLKHEAO 

7 3 

. 0 0 0 0 

. 00 0 2 

. 00 00 

0. 

3 . 

0. 

LOWER 0 LATCH, DA 

31 

.0000 

. 00 0 1 

. 0017 

0. 

0 . 

0 . 

LOWER ♦ Y TRUNNION 

7 o 

. 0 0 0 0 

- . ncoo 

.0012 

0. 

3. 

3 . 

LOWER -Y TRUNNION 

37 

. 0 000 

. 3P1 7 

. 00 00 

n 

j • 

0 . 

3 . 

EREP PACKAGE C.G. 

74 

.0011 

- . 00 0 0 

. 00 01 

3. 

3 . 

3 . 

ATM PN 5,7 IF , OUTR 

7 S 

.0100 

. 0006 

. 0019 

0. 

0 . 

3 . 

ATM PN 4,5 IF, OUTR 

7 6 

.0 02? 

.0011 

.00 14 

0 . 

0 . 

3 . 

ATM PM 3,1 15, OUTR 

77 

, 0 00 3 

. 00 37 

-. 0000 

0. 

c . 

3 . 

ATM PN 2,3 IF, OUTR 

7 ft 

. 0 0 OB 

,0062 

. 00 00 

0. 

0. 

3. 

ATM PN 5,7 T p , INNR 

7 B 

. 0 0 04 

. 00 09 

. 00 09 

3. 

0 . 

0 . 

ATM PM 4,5 IF , IMNR 

u o 

.0016 

-.0003 

. 0013 

3. 

0 . 

0 . 

ATM DM 3,1 'IF, INNR 

i*l 

-.0000 

. 00 0 1 

. 00 04 

9. 

9. - 

0 . 

ATM PM 2,3 IF, IMNR 

4? 

.00,37 

. 00 0 1 

. 000 7 

. OCOO 

. 00 0 3 

. 0 000 

cmg, -y side 

4 7 

. 0 0 0 4 

. 000 1 

. 00 06 

. 3 0 00 

-. 00 30 

. 0 000 

CMG, + Y 3 IOE 

44 

. 0 000 

. 00 00 

-. 0000 

. 33 30 

. 00 00 

. 0 00 0 

CMG, + X SIDE 

4 ” 

-.0000 

-.0000 

0. 

0 . 

0 . 

0 . 

ATM SAS, =»N 1 

L P* 

. 0 0 0 0 

.00 00 

G. 

0. 

0 . 

0. 

ATM SAS, 3 N 3 

4 7 

-. 0 0 3 0 

- . 0 n e 0 

0. 

0. 

0. 

0 .- 

ATM SAS, PN 5 

4 ft 

-.00)0 

-.0000 • 

0. 

3. 

0 . 

3 . 

ATM SAS, 3 N 7 

'♦ B 

. 00 00 

. 00 0 7 

. ocoo 

. 3 3 21 

. 0 3 0 0 

. 0 000 

SPAR CENTER 

* r 

'J 

. 0000 

. 00 05 

. 3000 

. 0 G 28 

. 30 00 

. 0 009 

GRA/CAN CENTER 

SUM 

. 0?1 - 

.0534 

. 340 1 

.7755 

. 0 30 1 

. 0094 
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TABLE A-21 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MODES GENERALIZED MASS CONTRIBUTION SUMMARY 


TEST MODE NO. IGA 


TEST 

FREQUENCY = 

4.50 HZ. 


C OMPONENT 

GW C 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

tox* 

(O Y > 

(Q Z) 

(TX) 

(TY) 

CTZ) 

BR/OWS SKIRT/IU/FAS 

. 0004 

.0115 

.0133 

.0209 

. 00 31 

. CO 44 

6-FAS 02 TANKS 

. or ib 

. ,3 15 

.02"! 

C. 

0 e 

0 . 

MO A /STS/ AM 

.esoo 

.0352 

. 00 01 

— . 0 0 0 v 

-.L0 0C 

. CO 6 0 

o-AM N2 TANKS 

.0000 

. 00 03 

. 00 08 

0. 

D. 

0 . 

COMMAND/SERVICE MOD. 

. 0000 

. 1116 

.0010 

• C 2 9C 

oCOOO 

.0042 

JEPLOY ME NT ASSEMBLY 

. 0022 

. 00 54 

. 30 25 

c » 

9. 

0 . 

ATM -RACK »CMG S» 4-SAS 

.14 77 

. 3392 

.1462 

. r : 3 O 9 

-.C3 0 0 

.CD 0 6 

ATM-SRAR center 

. 00 0 4 

-.0000 • 

030C 

.0455 

. 00 06 

0 . 

ATM-GRA/CAN CENTER 

. 00 0 3 

. ro os 

.0000 

.0485 

.GO 0 3 

.0269 

SUM 

.15 2 8 

. 4752 

. IS 4C 

.1449 

.CO 10 

.04 20 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


DR/OHS SKIRT/IU/FAS 

. 0536 

6-FAS 02 TANKS 

. 0235 

MOA/STS/AM . 

.0412 

6-AM N2 TANKS 

.3111 

COMMAND/SERVICE MOD. 

. 1459 

DEPLOYMENT ASSEMBLY 

.0101 

ATM-RACK,CMGS, 4-SAS 

. 6C 4 6 

ATM-SPAR CENTER 

. 3465 

A TM-GRA/C AT? CENTER 

.0765 




A-25 ' 

TABLE A-22 G,PN ro ALT7E0 MASS CONTRIBUTIONS BY DEGREE OF FPEEDO-J 



TEST 

MOPE 

10 A 

PUN NO. 

482 

FREQUENCY = 4.53 

N 9 9 r 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

• . NODE 

NO. 

f DX> 

(BY) 

(07) 

( t / ) 

(TY) 

(T7) 

DESCRIPTION 

1 

.0001 

. 0099 

.0310 

.0142 

. 00 01 

.0025 

a A SF RNG/DWS SKIRT 

■7 

-.0000 

. 00 0 3 

. GO 08 

. 00 27 

. 00 0 3 

.0 007 

OWS/T'J interface 


. 0000 

.00 00 

. 0356 

. 00 39 

-. QGOQ 

.0011 

IU /FAS INTERFACE 

4 

. 0 009 

.0G00 

. 0049 

3. 

G. 

0 . 

fas o? botli,+y +z 

- 

. 0 0 0 1 

. 00 09 

. 0017 

0. 

0. 

0. 

FAS 02 90T L 2 » + Y + Z 

6 

-.0000 

. or 06 

. 00 09 

3 . 

0. 

0 . 

r A S 02 BOTL3,-Y +Z 

7 

. 0 0 06 

- .0000 

. G031 

0. 

0. 

0 . 

FAS 0? B0TL4,-Y +Z 

4 

. 0 00 3 

. OGon 

. OC 73 

0. 

0. 

3 . 

FAS 02 90T l 6 , - Y -Z 

0 

-.0000 

-.0030 

. 0023 

3. 

0. 

0 . 

FAS 02 B9TL6.-Y -Z 

1C 

. 0 0 0 2 

. 00 00 

. 0019 

0. 

0 . 

0 . 

FAS/AM/OA IF, + y 

11 

-.0000 

.0010 

. 00 00 

0 . 

0. 

0 . 

FAS/AM/DA IF, +7 

1? 

. 0 031 

. 00 00 

. 0329 

0. 

0. 

3 . 

FAS/AM/DA I c , -Y 

1 3 

-.0003 

. 0002 

. 00C7 

0. 

0. 

0 . 

FAS/9A IF, -Y -Z 

1 4 

. 0 00 0 

- . 00 0 0 

-. 0000 

0. 

G . 

0 . 

FAS/AM IF, -7 

1 ~ 

. 0 001 

. 3000 

. 00 0.7 

0. 

3. 

3 . 

FAS/DA IF, ♦ Y -Z 

16 

. 0 0 3 0 

. 000 1 

. 0000 

. 0001 

.OCQO 

. 0000 

AM TUNNFL/SHFAR WB 

1 7 

. 0 00 0 

.0301 

. 0000 

. 30 01 

-.COOO 

. 0008 

AN TUNNEL/STS IF 

18 

.1000 

.0056 

. 00 03 

-.0001 

.CO 00 

. 0048 

MDA/STS INTERFACE 

10 

-.0030 

. 0294 

. 0001 

-.0001 

-.0003 

. 0 004 

MO A rONF/CYL ITRFC 

?Q 

. 0 00 0 

. 00 0 0 

. 00 05 

0. 

0. 

3 . 

N2 TANK, +Y, LOWER 

?1 

.0030 

.0000 

. 00 03 

0. 

0. 

0 . 

N? TANK, iy, UPPFO 

77 

. oooo 

. 00 0 1 

. 00 00 

3. 

c. 

3 . 

M2 TANK, 4-Z, LOWER 

? I 

. 0 0 0 3 

. 00 0 1 

. 00 00 

3. 

0. 

3 . 

N2 TANK, *Z, UPPER 

? 4 

. 0 0 3 0 

.0000 

. 00 00 

J • 

0 . 

0 . 

N2 TANK -7, LOWER 

7- 

. 0 00 0 

. 0000 

. 0003 

3. 

0. 

3 . 

N2 TANK, -Z, UPPER 

?S 

-. 0 0 30 

. 0461 

00 GO 

. 00 34 

-.0003 

.0002 

CM. fwo bjlkhfao 

?7 

. 3 0 3 3 

. 0207 

. 0011 

. 0060 

.0030 

- . 0 G C 2 

CM, AFT BJLKHEAO 

?A 

. 0 00 1 

. 0 P 9 7 

-.0003 

. 0 0 6<* 

. 00 03 

. 0 03 2 

SM, FWD 9JLKHEAO 

?Q 

-. 0 3 0 0 

. 0751 

-. 0000 

.0127 

. 00 00 

. 0 039 

SM, AFT BJLKHEAO 

TO 

. 0 00 0 

. GQ41 

. 00 02 

0. 

3. 

0. 

LOWFP o LATCH, OA 


.0013 

. 0006 

. 0016 

3. 

0. 

0 . 

LOWER + Y TRUNNION 

i? 

. 00 0 3 

. 00 0 1 

. 00 07 

G . 

0 . 

3 . 

LOWFP -y TRUNNION 

37 

. 0 003 

- . 00 06 

. 00 00 

0. 

0 . 

0 . 

FREP PACKAGE C.G. 

7 4 

. 0 0 06 

.0191 

. 00 17 

J • 

0. 

3. 

ATM PN 6,1 TF,OUTR 

i 17 

. 0 714 

. 0002 

. 0372 

3 . 

0 . 

0 . 

ATM PN 4,5 IF , OUTR 

76 

.0 716 

.0659 

. 0318 

0. 

0. 

0 . 

ATM D N 8,1 TF , OUTR 

37 

. 0073 

. 0422 

. 0017 

0. 

0 . 

0. 

ATM on 2,3 IF, OUTR 

7 8 

.mi 

.1861 

. 00 39 

3 . 

0 . 

3 . 

ATM PN 6,r* TF,INNR 

7 9 

.0 292 

. 0 700 

. G14' r 

0 . 

0. 

3 . 

ATM PN 4,5 IF , IMNR 

40 

.0 193 

.00 13 

. 0296 

3. 

0 . 

3 o 

ATM PN 3,1 IF , INNR 

41 

-.0012 

.0378 

. 00 19 

3. 

G . 

0 . 

AT. M PN 2,7 IF, INNR 

k? 

. 0071 

. 0073 

.0107 

. OC 02 

. 30 00 

. 0 0 3 1 

CMG, -Y SICE 

47 

.0096 

. 0078 

.0129 

. 0 C 05 

-. 0000 

. 0 0 0 3 

CMG, f Y 5 I OF 

44 

. 0000 

.0001 

. 0301 

. 00 02 

. 00 00 

. 0 00 2 

CMG, v'< 5 I OE 

46 

. 0 00 7 

. 00 0 3 

0. 

0. 

0 . 

3 . 

ATM SAS, PM 1 

48 

. 0 00 7 

. 00 0 3 

0. 

J • 

0. 

3. 

ATM SAS, p N 3 

47 

. 0 0 0 7 

. 000 3 

0. 

0. 

0. 

0 . 

ATM:' SAS, p N 5 

U 8 

. 0 00 7 

. 00 3 3 

0. 

0. 

G . 

0 « 

ATM SAS, :>n 7 

40 

. 0004 

- . 0000 

0000 

. 0455 

. 0006 

o 0 004 

SOAR CENTER 

? 0 

. 00 0 7 

. 00 05 

.0000 

. 0485 

.3003 

. 0 269 

GRA/CAN CENTER 

SI**-* 

.16 7* 

,4 7*2 

. 184 0 

. 1449 

.0010 

. 0424 
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TABLE a-23 ORBITAL CONFIGURATION NODAL SURVEY 

TEST MODES GENERALIZED MASS CONTRIBUTION SUMMARY 


TEST MODE NO. 1CB 


TEST 

FREQUENCY = 

4.55 HZ. 



COMPONE NT 

GMC 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

(DX) 

(OY) 

(DZ) 

(TX) 

(T Yi 


(T2 ) 

OR/ OWS SKIRT /IU/FAS 

. 0004 

.0102 

.01 3C 

.1216 

. 03 30 


• CO 45 

5-FAS 02 TANKS 

. 0023 

. CO 13 

. 02 07 

0. 

3. 

0 

• 

MOA/STS/ AM 

. 0000 

. 03 6 7* 

. TO 02 

-.nor 

-. 00 00 


. CO 6 8 

5- AM M2 TANKS' 

. 0C 0 0 

.0002 

. oo oe 

0. 

0. 

0 

• 

COMMANO/SERVICE MOD. 

-.00 00 

. 1127 

. 30 11 

• C 266 

.CO 0 0 


.C9 37 

DEPLOYMENT ASSEMBLY 

.00 25 

. GO 55 

. 00 33 

0. 

c . 

0 

• 

ATM-RACK jCMG S,4-SAS 

. 146 3 

. 310 3 

. 1476 

.CO 1C 

-. 00 30 


• GO 0 7 

ATM-SPAR CENTER 

.00 06 

-. oooe 

. 00 OG 

.0476 

.00 05 

0 

• 

ATM-GRA/CAN CENTER 

.0001 

.0003 

. 03 OC 

.0*23 

.0901 


.0273 

SUM 

.15 2 8 

. 4772 

. 187C 

.1394 

.0006 


. 0430 


TOTAL Gtf CONTRIBUTION FOR C ACH COMPONENT 



BR/OWS SKIRT/IU/FAS 

. 0500 


6-FAS 02 TANKS 

.0243 


MDA/STS/AM 

.0436 


6 -A M N2 T ARKS 

. 1 C 1 1 


COMMAND/SERVICE MOD. 

. 1441 


DEPLOYMENT ASSEMBLY 

.0113 


ATM-RACK »CWGS ? 4-SAS 

• &G66 


ATM-SPAR CENTER 

» 049C 


ATM-GRA/CA** CENTER 

.3701 

Original 
VE poor ( 

I 

PAGE t £ , 
UE&EjQLy' 



TABLE A-24 ,r ,GNE°AL T7 EO MAS^ 
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CONTRIBUTIONS BY DEGREE OF FPEEOOM 



TEST 

Mnnr 

ion 

RUN NO. 

619 

FREQUENCY = 4.55 

MOO" 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

: NODE, 

NO. 

( OX) 

(TV) 

(07) 

( TV) 

( T Y) 

(TZ) 

DESCRIPTION 

1 

. 0 0 0 0 

. 0 987 

. 00 01 

. 3149 

.0010 

. 0 028 

BASE RNG/DWS SKIPT 

•3 

-.0 TOO 

.0904 

. 00 09 

. 00 29 

. 00 00 

. 0 008 

OWS/I'J INTERFACE 

' 7 

.0000 

. 00 0 0 

. 00 63 

. 00 39 

-.3000 

. 0 0 09 

IU/FA3 INTERFACE 

4 

.001? 

.09 00 

. 0045 

0 . 

0 . 

0. 

FAS 0? BOTL 1» *Y «-Z 


-.oooo 

. 00 05 

. 0025 

0. 

3. 

0. 

FAS 0? B0TL2,*Y + Z 

6 

. 0 0 0 ? 

. 00 0 8 

.0013 

Q. 

0 . 

0 . 

C A S 02 BOTL3.-Y +Z 

7 

. 90 0=5 

- . 0000 

. 00 32 

0. 

Q . 

3 . 

FAS 0? BOTL 4 , - Y +Z 

a 

. 0 0 05 

. 00 00 

. 0075 

0. 

0 . 

1 . 

FAS 02 30f L 5 , - Y -Z 

0 

-.0^09 

.0000 

. 0017 

0. 

0. 

0 . 

FAS 0? BOTL 6 , -Y -Z 

1 0 

. 0 0 0 2 

. 00 0 0 

. 0017 

0. 

0. 

0. 

FAS/AS/OA IF, *Y 

11 

-.0 000 

. 00 0 8 

. 00 00 

0. 

0. 

0. 

FAS/AM/OA IF, +7 

1 2 

.1002 

. 00 0 1 

. 00 27 

0. 

0 . 

a. 

FAS/ AM /O A IF, -Y 

1 3 

-. o? n 

. 00 0 3 

. 00 09 

0. 

0. 

0. 

FAS/1A I-, -Y -Z 

14 

9 009 

- . 0900 

-. 00 00 

0. 

0. 

0 . 

FAS/AM IF, -Z 

1* 

. 0 00 1 

. 0001 

. 00 04 

0. 

0. 

0. 

R AS/ D A I", ♦ Y -Z 

IS 

. 0 0 0 9 

. ocoo 

. 00 0 2 

. OOOG 

. 00 00 

. 0 001 

AM TUNNEL/SHEAR HB 


.0000 

. 00 01 

. 0000 

.0001 

. 00 00 

. 0 009 

AM TUNNEL' STS IF 

i A 

. 00 0 0 

. 0 0S3 

. 0000 

-.0001 

-.0000 

. 0052 

MOA/STS INTERFACE 

1? 

.0909 

. 9 T 0 2 

. 00 00 

-.0001 

- . 30 G 0 

. 0 006 

MOA CONE/BYL ITRFC 

29 

.0000 

.00 00 

. 0005 

3. 

0. 

0 . 

N2 TANK, *Y, LOWER 

21 

. 0 000 

. 90 00 

. 0003 

0. 

0. 

0. 

N2 TANK, «-Y, UP°ER 

22 

. 00.0 0 

. 00 0 1 

. 0000 

1. 

0. 

0. 

N2 TANK, 4-Z, LOWER 

2 3 

- .1000 

. 0001 

. 0000 

0. 

0. 

0 . 

N2 TANK, «-Z, UPPER 

? 4 

. 0 00 1 

. OCOO 

. 0000 

3. 

0. 

0 . 

N2 TANK -7, LOWER 

? c 

. 0 0 0 0 

. 00 0 0 

. 0000 

0. 

0. 

0 . 

N2 TANK, -Z, UPPER 

?S 

-. 0 9 0 0 

. 048? 

-. 0000 

• 00 35 

-. 0000 

. 0 002 

CM, FWQ BJL.KHE A0 

?" 

-.0000 

. 0217 

. CQ11 

. 0063 

. 00 00 

-.0002 

CM, AFT BULKHEAD 

0 a 

. 0 00 0 

.01 13 

. 00 00 

. 00 39 

-. 00 00 

. 0 002 

SM, FWO BJLKHEAO 

70 

-. 0 0 9 0 

. CHS 

-. 0000 

.0129 

. 0 0 G C 

. 0 035 

SM, AFT BJLKHEAO 

X o 

j •; 

. 0 000 

.0047 

. 0001 

■ 0. • 

0. 

0. 

LOWEP O LATCH, OA 

7 1 

.0914 

.0903 

. 0023 

0. 

0. 

0. 

LOWFP +Y TRUNNION 

7 7 

. 0010 

-.0001 

. 00 08 

.0. 

0. 

0 . 

LOWER -Y TRUNNTON 

IT 

. 00 00 

. 09 06 

. 00 00 

C. 

0 . 

0 . 

ERE 0 PACKAGE C.G. 

?4 

. 0005 

.0194 

. 0 0 2-0 

0. 

0 . 

0 . 

ATM PN 6,7 IF , OUTR 

7C 

.OTIS 

. 00 02 

. 0366 

0. 

0. 

1 . 

ATM PN 4,5 IF, OUTR 

76 

..OTTO 

. 995 7 

. 0 326 

0. 

0 . 

0 . 

ATM PN 8,1 IF, OUTR 

7 7 

. 0 071 

.0414 

. 0317 

0. 

0. 

0. 

ATM PN 2,3 IF, OUTR 

?8 

.0100 

.1962 

. 0043 

Q. 

0. 

0 . 

ATM PN 6,7 IF, INNR 

70 

. 0205 

. 0 T 1 0 

.0146 

0. 

0. 

0 . 

ATM PN 4,5 IF, INNR 

4 0 

.0170 

. 00 21 

. 0302 

0. 

0. 

0 . 

ATM PN 8,1 IF, INNR 

41 

-.0011 

,09?4 

. 00 20 

0. 

0. 

0 . 

ATM PN 2,3 IF, INNR 

4? 

.0 975 

.0074 

.0109 

. 00 0 2 

. 00 00 

. 0 00 1 

CMG, -Y SI PE 

41 

. 0093 

. 0080 

.0127 

. O0O C 

-. 0000 

. 0003 

CMG, + Y 5 I OE 

44 

. 9 0 00, 

. 00 0 1 

. 0001 

. 00 0 ? 

. 00 00 

. 0 002 

CMG, +X SIDE 

4 5 

. 0 004 

. 00 0 4 

0. 

0 . 

0. 

0 . 

ATM SAS, 3 N 1 

4 6 

. 0 00 3 

. 00 0 3 

0. 

3. 

0 . 

0 . 

ATM SAS, 3 N 3 

4 

.0 004 

. 00 04 

0. 

0. 

. 0. 

0 . 

ATM SAS, P N 5 

4 7 

. 0 003 

-.0003 

0. 

3. 

0. 

0. 

ATM SAS, 3 N 7 

4a 

. 9 00S 

- . 00 00 

. 00 00 

. 0478 

. 00 05 

. 0 006 

SPAR CENTER 

r 0 

. 9 0 0 1 

. 0 n 0 3 

. 00 00 

. 0423 

. 00 0 1 

' . 0273 

GRA/CAN Ci n ter 

su M 

.1528 

.4772 

.1870 

.1394 

. 0 006 

. 0436 
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TABLE A-25 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MODES GENERALIZED HASS CONTRIBUTION SUMMARY 


TEST MODE NO. 11A 


TEST 

FREQUENCY = 

5.C3 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

(DX) 

<DY) 

CD Z) 

CTX) 

(TY) 

CTZ) 

3R/0MS SKIRT / IU/EAS 

• GO 26 

• ^0 02 

. 00 26 

. C 30 1 

.13 10 

. 00 00 

6-FAS 02 TANKS 

.00 29 

. 00 05 

. 3033 

P . 

0. 

0 . 

MD A/STS / AM 

• GC 57 

. :oo5 

.0328 

.coot 

.0310 

.C001 

6-AM M2 TANKS 

.001C 

. 00 01 

. 0 0 0 c 

0. 

0. 

0 . 

COMMAND/SERVICE MOD. 

.0173 

. CO 2 3 

. 0133 

* 0 3 0 C 

.0302 

. CO 16 

DEPLOY ME NT ASSEMBLY 

o CO 06 

. 00 93 

. 00 99 

0. 

G. 

0 . 

ATM-RACK,CMGS,4-SAS 

.3288 

. 0046 

.3862 

. 0 3 0 C 

« o 3 1 8 

• GOO 0 

ATM-SPAR CENTER 

. 0005 

. 00 00 

.00 48 

.0001 

.C369 

0 o 

ATM-GRA/CAN CENTER 

« CO 0 2 

-.0300 

."301 

-.1301 

.13 97 

.0003 

SUM 

.35 <36 

. 3176 

.4199 

. C 3 0 2 

.23 07 

» CO 2 1 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


br/ows skirt /iu/f as 

.0066 

6-FAS 02 TANKS 

» 0 C 3 7 

MDA/STS/AM 

.0132 

6-AM N2 TASKS 

. 00 11 

COMMAND/SERVICE MOD. 

. 0346 

DEPLOYMENT ASSEMBLY 

.0197 

ATH-RACK t CMGS,4-SAS 

.7215 

ATM-SPAR CENTER 

. 0923 

ATM-GRA/CAN CENTER 

. 110 2 



FPEEOOM 
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TABLE A-26 GFNE p 9LT7EO MASS CONTRIBUTIONS BY DEGREE OF 



TEST 

mope 

11 A 

RUN NO. 

536 

FREQUENCY = F.03 

N 90 r 

GMC 

GMC 

GMC 

.. GMC 

GMC 

GMC 

NODE 

vr». 

(OX) 

(OV) 

(C7) 

( TX) 

(TY) 

(TZ) 

DESCRIPTION 

1 

. 001 ? 

. 00 0 1 

. 0024 

. 0001 

. 0006 

-.0000 

BASF RNG/OWS SKIRT 

~> 

.10 04 

-.0000 

. 0001 

. 0 0 0 0 

. 0002 

. 0 000 

OWS/TU INTERFACE 

3 

. 0 0 04 

. 00 0 0 

. 0001 

. 00 3 0 

. 00 0 3 

. 0 000 

IU/FAS INTERFACE 

4 

. 00 01 

. 00 0 0 

. 00 03 

0 . 

0 . 

0 . 

FAS 02 BOTll,+Y +Z 

#• 

T 

. 0 001 

. 00 0 0 

. 0001 

0 . 

0 . 

3 . 

PAS 02 30TL 2, ♦Y +7 

6 

. 0 003 

. 00 0 2 

. 0001 

0 . 

0 . 

0 . 

FAS 02 BOT L 3 » - Y +Z 

-• 

. 0 004 

. 00 0 1 

. cooo 

0 . 

0 . 

3. 

FAS 02 B0TL4.-Y + Z 

8 

.0010 

. 00 0 ? 

. 0000 

0 . 

0 . 

0 . 

FAS 02 BOTL5,-Y -Z 

-j 

.0010 

. 000 1 

-. OG 00 

0 . 

0 . 

0 . 

FAS 0? BOT L 6 » - Y -Z 

1 ? 

. 0 03 1 

- . 0000 

. 0000 

0 . 

0 . 

3. 

FAS/AM/OA JF, +Y 

11 

-. 0 000 

. 0001 

. 00 00 

0 . 

0 . 

0 . 

FAS/AM/OA IF, *Z 

1 ? 

. 0004 

. 00 00 

. 00 03 

0 . 

0 . 

0 . 

FAS/AM/DA IF, -Y 

13 

. 0 003 

. 00 0 0 

-. 00 00 

0 . 

0 . 

0 . 

FAS/DA IF, -Y -Z 

14 

. 0 00 ? 

. 00 00 

. 00 00 

0 . 

0 . 

0 . 

FAS/AM IF, -7 

IT' 

. 00 3 0 

-.0000 

. 00 00 

0 . 

0 . 

0 . 

FAS/DA I-, +Y -Z 

I s1 

. 0 006 

. 00 0 1 

. 00 00 

. 00 0 0 

. 00 30 

. 0000 

AM TUNNEL/SMEAR W3 

17 

.0012 

. 00 0 1 

. 0001 

. 30 00 

. 000 1 

. 0 0 00 

AM TUNNEL/STS IF 

18 

. 0 321 

- . 0000 

. 0001 

. 00 00 

. 0006 

. 0001 

MDA/STS INTERFACE 

IB 

. 0018 

. 00 0 3 

. 0026 

..GOOD 

. 000 3 

. 0 000 

MO A CONE/CYL ITRFC 

20 

. 00 0 2 

. 000 0 

. 0000 

0 . 

0 . 

0 . 

N? TCNK, «-Y, LOWER 

21 

. 0 0.0 2 

.0000 

. 0000 

3. 

0 . 

0 . 

N2 TANK, fY, UPPER 

2 ? 

. 0 001 

. 0 0 0 0 

. 00 00 

0 . 

0 . 

0 . 

N2 TANK, *7, LOWER 

? 3 

. 0 00 2 

. ocoo 

. 00 03 

0 . 

0 . 

0 . 

N2 TANK, fZ, U pp ER 

?4 

. 0002 

. 0000 

. 0000 

0 . 

0 . 

0 . 

N2 TANK -7, LOWER 

?s 

. 0 00 1 

. 0000 

. 00 00 

0 . 

0 . 

0 . 

N2 TANK, -7, UPPER 

26 

. 0 0 27 

. 00 08 

. 00 49 

. 0000 

-. 0000 

-.0000 

CM, FWD BULKHEAD 

2 ? 

. 00 33 

. 000 8 

. 00 3? 

-.0000 

-.0001 

-.0000 

CM, AFT BJLKHEAD 

pa 

. 0154 

. 000 3 

. 00 09 

. 00 30 

. 0002 

.0013 

SM, FND BULKHEAD 

?q 

.0958 

. 0004 

. 00 37 

. 0 G 00 

. 0001 

. 0 00 3 

SM, AFT BJLKHEAO 

30 

-.0031 

. 00 0 3 

. 00 73 

0 . 

0 . 

0 . 

LOWE p 0 LATCH, DA 

31 

-.0003 

. 00 37 

. 00 0 ? 

0 . 

0 . 

0 . 

LOWER +Y TRUNNION 

72 

. 00 0 2 

. 0053 

. 0010 

0 . 

0 . 

0 . 

LOWER -Y TRUNNION 

33 

. 0004 

. 00 00 

. 00 09 

0 . 

0 . 

0 . 

EREP PACKAGE C.G. 

74 

. 0021 

.0014 

.112 8 

0 . 

0 . 

0 . 

ATM PN 6,7 IF, OUTR 


-.0003 

. 000 1 

. 00 13 

0 . 

0 . 

0 . 

ATM p N 4,5 IF , O'.JTR 

7C. 

. 0 063 

. 00 06 

. 0062 

0 . 

0 . 

0 . 

ATM PN 8,1 IF , OUTR 

77 

. 0 063 

-.0002 

. C917 

0 . 

0 . 

0 . 

ATM PN 2,3 IF, OUTR 

3 9 

.0366 

- , 0043 

. 0659 

0 . 

3 . 

0 . 

ATM PN 6,7 IF,INNR 

7B 

. 0 896 

.0018 

-. 00 01 

0 . 

0 . 

3 . 

ATM PN 4,5 IF , INNR 

4G 

. 0860 

. 00 39 

. 0069 

3. 

0 . 

0 . 

ATM PN 8,1 TF , INNR 

4 1 

. 061 ? 

-.0012 

. 0766 

0 . 

0 . 

0 . 

ATM PN 2,3 IF, INNR 

4? 

.0 1*8 

. 00 0 1 

. 00 07 

. 0000 

. 0036 

. 3 000 

CMG, -Y SIDE 

4 3 

. 0 125 

. 00 0 1 

. 0001 

. 00 00 

. 0007 

-.0000 

CMG, + Y 5 I OE 

4U 

.0120 

- . 0000 

, 0240 

. 00 00 

. 0006 

. 0000 

CMG, *X SIDE 

45 

. 0 006 

. 0006 

0 . 

0 . 

0 . 

0 . 

ATM SAS, PN 1 

46 

. 0 008 

. 00 0 8 

0 . 

3. 

0 . 

Q. 

ATM SAS, 3 N 3 

u ■» 

. 0 0 06 

. 00 0 6 

0 . 

0. 

0 . 

0 . 

ATM SAS, PN 6 

48 

. 0 0 34 

. 00 04 

0. 

3. 

0 . 

0 . 

ATM SAS, PN 7 


. 0 00* 

. 0000 

. 0048 

. 0001 

. 0869 

.0005 

SPAR CENTER 

50 

. 0 00 2 

- . 000 0 

. 00 01 

-.0001 

. 1097 

. 0003 

GRA/CAN CENTEP 

• 

SUM 

. 3696 

.0176 

.4199 

.0002 

.2007 

. 0025 
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TABLE A-27 ORBITAL CONFIGURATION MODAL SURVEY 


TEST MOOES 

GENERALIZED 

MASS 

CONTRIBUTION SUMMARY 


TEST MO OE NO. 1 

2A 

TEST FREQU 

m 

z 

o 

-< 

II 

5.86 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

(OX) 

(OY) 

CD Z) 

(TX) 

(TV) 

(T Z) 

3R/0WS SKIRT/IU/FAS 

.cioe 

. 1058 

.0706 

. t 0 7 8 

.130 1 

.0718 

6-FAS 02 TANKS 

• C2 22 

. 1398 

.1185 

0. 

0. 

0 . 

MDA/STS/AM 

. 00 03 

.7503 

. 0001 

• r o 17 

.G0 0 1 

.0159 

6- AM N 2 TANKS 

.0005 

. 0296 

.CO 2° 

f • 

0 . 

0 . 

COMMANO/ SERV ICE MOO. 

.00 06 

. 2275 

.0019 

.C 116 

. C3 0 1 

.0078 

DEPLOY ME NT ASSEMBLY 

.0102 

. C 444 

. 00 03 

C. 

0 . 

0 . 

ATM-RACK ,CMGS,4-SAS 

.00 62 

. 0 163 

. 00 73 

. CD u C 

.C0 0 0 

.0000 

ATM-SPAR CENTER 

.0000 

. CD 04 

. 00 00 

.r02i 

.DO 01 

0 . 

ATM-GRA/CAN CENTER 

.or oo 

. 03 06 

.oo or 

.[ 02t 

• 10 3 2 

.0013 

SUM 

.05 09 

.6246 

. 20 16 

» C 254 

. iO 3 6 

.0969 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


BR/OWS SKIRT/IU/FAS 

.2669 

6-FAS 02 TANKS 

.2804 

MOA/STS/AM 

.3786 

6-AM N2 TANKS 

. 0330 

COMMAND/SERVICE MOD. 

.2495 

DEPLOYMENT ASSEMBLY 

.0549 

ATM-RACK, CMGS, 4 -S AS 

. 3299 

ATM-SPAR CENTER 

.3127 

ATM-GRA/CAN CENTER 

.0041 


A-31 

TABLE A-28 GENRPAL T7E0 MftSS CONTRIBUTIONS BY DEGREE OF FREEDOM 



TEST 

Mnnr 

12 A 

PUN NO. 

574 

FREQUENCY = 5.85 

kpnr 

gmc 

CMC 

CMC 

GMC 


GMC 

NODE 

MO. 

(OX) 

(GY) 

(07) 

(TX) 

(TY) 

<TZ) 

description 

1 

. 0^07 

.0?27 

. 0008 

. 0065 

.0000 

.0404 

BASE RNG/OWS SKIRT 

? 

. o n o t 

. 09 0C 

.0120 

. 0001 

.0002 

» 0 C95 

OWS/IJ INI FREACE 

7 

- * 3 0 0 3 

. 0047 

. 0440 

.00 12 

-.0001 

.0219 

IU/F4S INTERFACE 

4 

.0054 

. 0207 

. 0364 

0. 

0. 

0 . 

FAS O? 90rLl*+Y + Z 

s 

.0011 

. 0435 

.0179 

0. 

0 • 

0 . 

FAS 02 BOTL2,+Y +Z 

e, 

.0 035 

.0445 

.0104 

3. 

0 . 

0 . 

FAS 02 BOT L 7 i - Y +Z 

7 

.004? 

.0700 

. 0282 

0. 

0. 

0 . 

FAS 02 BOT L 4, - Y «-Z 

3 

.0090 

. 00 0 7 

. G203 

0. 

0. 

0 . 

FAS O? BOT L 5, - Y -Z 

O 

.00 11 

. 00 0 3 

. 0056 

0. 

0. 

3 . 

FAS O? BOT L 6* -Y ->Z 

! 3 

. n 04' 7 

. 0C 2 3 

. 0041 

0. 

0. 

0 . 

FAS/A i /DA TF, 4-Y 

11 

. 0 000 

. 0208 

. 00 00 

0. 

0 . 

0 . 

FAS/A87QA IF, *7 

1 2 

.00"! 

. 0046 

. 0097 

0. 

0. 

0 0 

FAS/AU/OA IF, -Y 

1 7 

. 0 0 0 2 

.0001 

0005 

0 . 

0. 

0 . 

F AS/ 3 A IF, -Y -Z 

1 4 

-.0001 

. 00 05 

. 00 03 

•3. 

0. 

0 . 

FAS/AN IF, -7 

1 X 

. 0 0 0 3 

-.0000 

. 00G5 

0. 

0. 

0. 

F AS/9 A I-, 4-Y -Z 

\ 5 

. .0001 

. 0C 92 

. 0001 

. 00 GO 

. 00 00 

.0000 

AM TUNNEL/SHEAR MB 

1’ 

. 0 000 

. 0224 

. 0000 

. 00 0 4 

. 00 00 

.0043 

AM TUX NEL / S TS IF 

i <4 

. 0 001 

- . 00 08 

. 0000 

. 00 05 

.0000 

. 0086 

MDA/STS INTERFACE 

19 

. 00 01 

.0296 

-. 0000 

. 30 07 

-.0000 

. 0030 

MOA CONE/2 YL ITRFC 

2.9 

. 30 0*+ 

. 0027 * 

. 0016 

0. 

0. 

0 . 

N2 TANK, fY, LOWER 

?1 

. 0 000 

. 00 38 

. 0013 

0. 

0. 

0 . 

N2 TANK, 4-Y, UPPER 

2? 

. OGOO 

. 00 67 

. 0000 

3. 

0. 

0. 

N2 TANK, fZ, LOWER 

?7 

. 000 0 

. 0112 

. 0000 

3. 

0. 

3. 

N2 TANK, »-Z , UPPER 

7U 

. 0 0 0 0 

. 0" 19 

. 0000 

3. 

0. 

0 . 

N2 TANK -z, lower 

?C 

. 0"Q3 

. 00 73 

. 0000 

). 

0. 

0 . 

N? TANK, -7, UPPER 

?6 

. 0 00 1 

« 0 ° 9 7 

. 0Q0G 

. 0 0 07 

-.0000 

. 0 002 

CM, F*0 BJLKHEAO 

? 7 

. 0 001 

. 0089 

. 0017 

. 00 06 

. 00 00 

-.0004 

CM, A-T BJLKHEAO 

3 8 

.00)4 

. 026? 

. 0001 

. 0040 

-.0000 

.0 006 

SM, FWO BULKHEAD 

?q 

-. 0 0 0 0 

. 0 C 21 

. 00 01 

. 0064 

.00)1 

.0074 

SM, A-T BJLKHEAO 

7 " 

. 0 00 1 

.0142 

, 00 00 

0. 

0 . 

0 . 

LOWE p o LATCH, DA 

T1_ 

. 0055 

- . 0002 

. 0000 

0. 

0. 

0. 

LO WFP + Y TRUNNION 

T ? 

. 00XS 

. 00 00 

, 0007 

0. 

0. 

0. 

L0W rp - y TRUNNION 

7 7 

. 0 00 1 

. 0304 

. 0000 

3. 

0 . 

0 . 

EREp PACKAGE C.G. 

7 4 

.0001 

.0019 

, 00 08 

0. 

0. 

0 . 

ATM PM 6,7 IF , OUTR 

7l * 

.0012 

. 00 0? 

. 0012 

0. 

0. 

0 . 

ATM PN 4,3 IF, OUTR 

7C 

.0012 

. 00 00 

. 00 09 

0. 

0. 

0. 

ATM PN 8,1 IF, OUTR 

V 

.0001 

. 00 06 

. 00 06 

3. 

0 , 

0 . 

ATM PN 2,3 IF, OUTR 

*8 

-. 0 0 01 

.0)88 

. 00G« 

0. 

0. 

0 . 

ATM PN 6,7 IF , INNR 

?q 

.0025 

.00 18 

. 00 05 

0. 

0. 

0 . 

ATM PN 4,5 IF, INNR 

un 

.0000 

.0^06 

. CO 10 

0. 

0. 

0 . 

ATM PN 8,1 TF , INNR 

41 

- . 0 r 0 0 

. 00 09 

. 00 05 

0 . 

0. 

0 . 

ATM PN 2,3 TF , TNNR 

4’ 

. 0 005 

. 00 05 

. 0004 

. 00 00 

. 00 3 0 

. 0000 

CMG, -Y SIDE 

4 7 

.0001 

,0006 

. 0005 

. 0000 

. 00 00 

.0000 

CMG , + Y SIDE 

44 

. 0 0 00 

. 00 0 1 

. 0000 

. 00 00 

. 00 00 

. 0300 

CMG, +X SIDE 

i = 

.0200 

. 00 0 0 

0. 

0. 

0. 

Oo 

ATM SAS, 3 N 1 

UP, 

. 00 01 

. 00 0 1 

0. 

0. . 

0 . 

0 . 

ATM SAS, PM 3 

!» 7 

. 0 00 0 

. 00 00 

0. 

0. 

0 . 

0 . 

ATM SAS, 3 N 5 

'♦«. 

. 0 001 

. 000 1 

0, 

0. 

0. 

0. 

ATM SAS, 3 N 7 

4 q 

.0000. 

. 00 04 

, 0000 

. 0021 

. 0 0 0 1 

. 0 00 0 

SPAR CENTER 

e 0 

.1000 

. 00 06 

. 0000 

. 0020 

. 0002 

.0013 

GRA/CAN CENTER 

SUM 

. Q50Q 

,<= 246 

,2016 

.0254 

. 0 0 0 6 

. 0969 
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TABLE A-29 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MODES GENERALIZED MASS CONTRIBUTION SUMMARY 

TEST MODE NO. 13A TEST FREQUENCY = 6.25 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

(OX) 

(OY) 

(DZ) 

(TX) 

(TY) 

(TZ) 

BR/OWS SKIRT /IU/FAS 

.ai25 

.00 39 

.1834 

.(163 

.1252 

.CO 0 7 

6-FAS 02 TANKS 

. 0445 

. 3141 

.1350 

0. 

U . 

0 . 

MOA/STS/AM 

. 00 05 

. °0 36 

. 10 85 

.( 021 

.0224 

.000 9 

5-AM M2 TANKS 

. 0006 

. CO 17 

.0550 

C. 

n 
- 0 

c . 

COMMAND/ SERV ICE MOD. 

.cnic 

. GO 87 

. 11 2C 

.(049 

.33 85 

-. 00 0 2 

DEPLOYMENT ASSEMBLY 

. 0C 24 

. 0154 

. C564 

0. 

0. 

1 . 

ATM-RACK ,CMGS,4-SAS 

. 0108 

,30 36 

.0352 

• 40 0 C 

.CO 01 

.0300 

ATM-SPAR CENTER 

.00 07 

oCOOC 

.0175 

.03 03 

.3328 

0 . 

atm-gra/can center 

. 0009 

. 30 00 

. 00 40 

.0302 

e C3 4 0 

.tao 2 

SUM 

. C7 37 

.55 10 

. 697C 

.0137 

.16 3 0 

.0017 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


BR/OWS SKIRT /IU/F AS .3319 
6-FAS 02 TANKS .1935 
MDA/STS/AM .1379 
6-AM N2 TANKS ,0574 
COMMANO/SERVICE MOO. .1349 
DEPLOYMENT ASSEMBLY .0741 
ATM-RACK,CTGS,4-S AS .0497 
ATM-SPAR CENTER .0113 
ATM-GRA/CAN CENTER .0093 


ORIGINAL' PAGE 

OF - 





JIMS 
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TABLE A-30 G r NPOALTZE0 MASS C ON TP IBUTTONS BY OEGPEE OF FPEEOOM 



T^ST 

Mpnfr 

13 A 

RUN NO. 

491 

FREQUENCY = 6.25 

N30 r 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NOOF . 

MO. 

(OX) 

(PY) 

(07) 

(TX) 

(TY) 

(T7) 

description 

1 

. 0 000 

.0003 

. 1487 

. 00 26 

.0713 

. 0 005 

BASE PNG/3WS SKIPT 

7 

-.0001 

. 000 2 

.0013 

. 0014 

.0174 

-.0001 

OWS/TU INTERFACE 

7 

. 0 00 3 

. 0 p u6 

. 0022 

. OC 24 

. 3 385 

. 0 003 

IU/FAS INTERFACE 

4 

. 0073 

. 0023 

. 0257 

0 . 

0. 

0 . 

FAS 0? DOT L 1 » Y +Z 

s 

.0 104 

.00 46 

. 0 300 

0. 

0. 

0 . 

FAS 02 BOIL 2 , ♦ Y +Z 

p, 

. 0030 

. 0033 

. 0256 

0. 

0. 

0. 

FAS 0? 30T13,-Y +Z 


.0076 

. 0322 

. 0192 

0. 

0. 

0. 

FAS 02 B0TL4,-Y 4-Z 

0 

. 0071 

. 00 0 4 

.016? 

0. 

0. 

0 . 

PAS 02 30TL5.-Y -Z 

0 

.0031 

. OC 12 

.0183 

0. 

0 . 

0 . 

FAS 0? BOT L 6,-Y -Z 

1 0 

-.0000 

. 00 0 0 

. 0 046 

0. 

3. 

0. 

FAS/AM/04 IF, *Y 

11 

.0 031 

. 030 1 

.0133 

0. 

0. 

0 . 

FAS/AM/04 IF, 4-Z 

1? 

. 0006 

. 010*, 

. 0061 

0. 

0. 

0 . 

FAS/AM/04 IF, - Y 

13 

. 00 0 2 

. 00 0 2 

. 0020 

0 . 

0. 

0 . 

FAS/04 IF, -Y -Z 

14 

. 00 33 

.03 18 

. 0 053 

0. 

0 . 

0. 

FAS/ 4 M IF, -? 

1 r 

. 0 0 0 7 

. C'O 1 

. 00 05 

G . 

0. 

0 . 

FAS/04 I c , *Y -Z 

1? 

. 0 0 3 0 

. 00 06 

. 0254 

.00 01 

. 000 1 

. 0 002 

AM TUNNEL/SHE4R WB 

1 7 

. 0 003 

. 00 21 

. C 5 0 3 

. OG 14 

. 0064 

. 0002 

AM TUNNEL/STS IF 

73 

. 03 0 ? 

. 00 0 0 

.0171 

. 00 01 

. 3066 

. 0 003 

MD 4/STS INTERFACE 

10 

. 0 GO 7 

.0 n 10 

.0157 

. 0004 

.0093 

. 0001 

MO 4 CONE/3 YL ITRFC 

2 0 

.0003 

. 000 1 

. 0071 

0. 

0. 

0 . 

N2 TANK , ♦ Y , LOWER 

2 1 

. 3 0 0 1 

. 0"02 

. 0097 

0. 

0. 

0 . 

N2 TANK, «-Y, UPPER 

22 

. 0 3 3? 

. 000 1 

. 0 099 

0 . 

0. 

0 . 

N2 TANK, fZ, LOWER 

7 T 

. 0 03 1 

. 03 0 3 

.012? 

0. 

0. 

0 . 

N2 TANK, fZ, UPPER 

?U 

. 0 0 0 ? 

. 00 07 

. 0061 

0. 

0. 

0. 

N2 TANK -Z, LOWER- 

?5 

. 0 0 0 1 

. 00 0 6 

.0101 

-3. 

0 . 

0 . 

N2 TANK, *Z, UPPER 

pc. 

. 0 0 0 1 

. 00 27 

-..OG 03 

. 00 07 

-. 0 30 0 

. 0 00 0 

CM, FWO 9JLXHEAD 

?7 

. 0001 

. 00 36 

. 00 00 

. 0002 

. 0002 

-.0000 

CM, APT BJLKHEAO 

20 

. 0 30 1 

. 0015 

. 0294 

. 3306 

. 0020 

-.0000 

SM, p W Q BJLKHEAO 

?q 

. 000’ 

. PG 10 

. 0826 

. 00 35 

.0053 

-.0001 

SM, AFT BJLKHEAO 

70 

.0013 

.0014 

. 0014 

3. 

0. 

0 . 

LOWER O LATCH, DA 

31 

-.0000 

.00 14 

.0195 

3 . 

0 . 

0 . 

LOWEP + Y IPUNNION 

3? 

.001? 

.0123 

.011? 

0. 

0. 

0 . 

LQWEP -Y TRUNNION 

33 

-. 0 001 

. 0° C 2 

, G 247 

0. 

0. 

0 . 

FREP PACKAGE C.G. 

74 

. 03Q6 

.0003 

-. 00 00 

0. 

Q . 

0 . 

ATM pn 6,7 IF , OUTP 

75 

. 0 00 1 

-.0301 

. 00 21 

0. 

0. 

0 . 

ATM PN 4,5 TF , OUTR 

it., 

. 0 020 

.0001 

. 00 25 

0. 

0 . 

0 . 

ATM PN 8,1 T F, OUTR 

7*» 

. 3 0 0 0 

, 03 0 3 

.0125 

3. 

0. 

0. 

ATM PM 2,3 IF, OUTR 

73 

. 3 0 04 

.0014 

-. 00 01 

0. 

0 . 

0 . 

ATM PN 6,7 IF , INNR 

70 

. 0 0 3? 

. 0010 

, 001? 

0. 

0. 

3 . 

ATM PN 4,5 TF , INNR 

UQ 

. 0 Oil 

. 03 06 

. 0019 

0. 

3 . 

0 . 

ATM PM 8,1 TF,INNR 

41 

. 0 01? 

-.0001 

. 0103 

3. 

0. 

0. 

ATM PN ?,3 IP, INNR 

L? 

. 3 0 C *7 

. 00 0 1 

. 00 14 

. 30 00 

. 00 30 

. 0 000 

CMG, -Y 3 1 nr 

U 7 

. 0031 

. 0001 

. 0002 

. 0000 

. 00 00 

. 0000 

CMC-, + Y 'TOE 

44 

. 0 0 0 1 

- , 0 0 0 0 

. 00 31 

. 00 0 0 

. 0 G 0 0 

. 0 00 0 

CMG, +X 3 1 OF 

U3 

. 0 00 3 

. 0000 

0. 

3. 

0. 

0 . 

ATM SAS. 3 N 1 

46 

. 0 031 

. 00 0 1 

0. 

0. 

0. 

0 . 

ATM SAS, PN 3 

W 

. 0 00 3 

. 00 0 0 

0. 

0. 

0. 

0. 

ATM SAS, PM 5 

43 

■. 0 0 0 0 

, on oc 

0. 

0 . 

0. 

0. 

ATM SAS, 3 N 7 

4 0 

. 0 007 

. 00 00 

. 0075 

, 000 3 

.0028 

.0 007 

spar center 

cr, 

. 3 00B 

. 00 00 

. 0040 

. 00 02 

. 0040 

. 0002 

GRA/CAN CENTER 

SUM 

.3737 

.0510 

.6970 

.0137 

.1630 

. 0024 
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TABLE A-31 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MOOES GENERALIZED MASS CONTRIBUTION SUMMARY 


TEST MODE NO. 1 3B 


TEST 

FRFQUFNCY = 

6.36 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

(OX) 

(OY) 

(07) 

(TX) 

(TY) 

(T Z) 

3R/0WS SKIRT/IU/FAS 

• OG 97 

• CO 33 

• 15 4C 

• L 3 6 8 

• f ' 9 7 4 

.0091 

6-FAS 02 TANKS 

. 0336 

. 0165 

. 1204 

0. 

0. 

0 . 

MOA/STS/AM 

• OC C 4 

. 20 21 

.0880 

.CO 15 

.020 3 

.CO 0 4 

6-AM M2 TANKS 

.CC 34 

.cai4 

.04 13 

0. 

u . 

0 . 

COMMAND/ SERV ICE MOO. 

. 0 n 0 8 

. 20 25 

.27 71 

.roil 

• CO 71 

- .0001 

DEPLOYMENT ASSEMBLY 

. CC 17 

. 3135 

. 04 45 

0. 

0 . 

0 . 

ATM-RACK ,CMGS,4-SAS 

.or 8i 

. 0021 

. 0276 

.coot 

.03 00 

.000 0 

ATM-SPAR CENTER 

.0006 

. GO 00 

. 0352 

, . t 0 G 1 

.0324 

0 . 

ATM-GRA/CAN CENTER 

.or 36 

.cone 

.30 35 

• tooi 

» C 0 3 4 

.03 02 

SUM 

. 0560 

• 04 15 

.7615 

.0096 

.13 0 7 

» C 3 0 7 


TOTAL GH CONTRIBUTION FOR EACH COMPONENT 


0R/OWS SKIRT/IU/FA3 .2713 
6-FAS 02 TANKS .1704 
MDA/STS/AM .1127 
6-AM N2 TANKS .0431 
COMMA NO /SERVICE MOO. .2636 
DEPLOYMENT ASSEMBLY .0597 
ATM-RACK,C«GS,4-SAS .0379 
ATM-SPAR CENTER .0C34 
ATM-GRA/CAW CENTER .0078 



TABLE A-32 GpNppQLIZEO MASS 
TEST Mnnp 13 B 


A-35 

C ON TP I BUTT HNS 
PUN NO. <567 


BY DEO PEE 0 P 

P9EQUFN0Y 


E°EE 
= 6. 36 




Npnc 

GMC 

GMC 

GMC 

GMC. 

, GMC 

GMC 

- - NODE - -- - 

■JO'. 

( OX ) 

COY) 

(07) 

( TX) 

<TY) 

(TZ) 

DESCRI PTION 

1 

. 3 0 00 

- . ococ 

. 1247 

.0017 

,G C "B 

.0 001 

\ 

BASE PNG/3WS SKI»T 

1 

-.3001 

. 00 0 2 

. CO 23 

.00 16 

.0142 

,-.0 00 0 

OWS/IU INTERFACE 

' Tf 

.0 303 

. 00 0 3 

-. 0001 

. 00 35 

. 0274 

. 0 000 

IU/FAS INTERFACE 

U 

.. 0 0 so 

. Oi^ 

. 0117 

0. 

0 . 

0 . 

FAS 02 OOTLl,+Y +Z 

c: 

.0086 

. 0 C 8 2 

. oieo 

0. 

0. 

0. 

FAS 02 B0ri2,+Y +Z 

6 

.0057 

.0004 

. 0265 

0. 

0. 

0. 

FAS 02 90!" L 3 » - Y fZ 

y 

. C 02!* 

. 0006 

. 0265 

0. 

3. 

0. 

FAS O? OOT L 4 , -Y fZ 

a 

. 0 0 A3 

. 0010 

. G182 

0. 

0. 

0. 

FAS 02 30TL 5 , -Y -Z 

0 

.0071 

. 0023 

. 0194 

0. 

0. 

0. 

FAS 02 90T L 6 , - Y -Z 

1C 

-.0000 

.nooo 

. 00 22 

0 . 

3 . 

0 . 

FAS/ AM/9 A IF, fY 

tl 

.0070 

. 0002 

.0111 . 

0. 

0 . 

0 . 

C AS/AM/9A IF, f 7 

1 2 

. 0 0 0 ? 

. 0003 

. 0074 

0. 

0. 

0. 

PAS/AM/9A IF, -Y 

1 3 

. 0001 

. 0006 

.002? 

0. 

0 . 

0 . 

FAS/DA I-, -Y -Z 

14 

. oc?o 

. 0017 

. 0040 

0. , 

0 . 

0 . 

fas/am if, -Z 

IS 

. 0 0 02 

. 0001 

. 00 02 

0. 

3. 

0 . 

p AS / 9 A .T-, fY -Z 

1 6 

. 0 000 

. 0004 

. C2C7 

. 0 0 0 1 

.coco 

. 0001 

AM TUNNEL/SHEAR WB 

17 

. 0 00 3 

. 0014 

. 0411 

.0011 

.0355 

. 0 001 

AM TUNNEL/STS IF 

1 3 

.0002 

. 00 0 2 

.010? 

. 0001 

. 3070 

. 0 001 

MOA/STS TNTERF ACE 

IS 

. 0 00 ? 

. 00 0 2 

.0160 

. 00 0 3 

,0077 

.0 001 

MBA C9NE/CYL ITPFC 

23 

. 0 00 0 

. 00 0 0 

. 0051 

0. 

0. 

0 . 

N? TANK, fY, LOWER 

21 

. 0 001 

. "001 

• 0065 

0. 

0. 

3. 

N2 TANK, fY, UPPER 

O') 

. 0 301 

. 000 0 

. 00 74 

0. 

0. 

0. 

N2 TANK, fZ, LOWER 

73 

. 0 00 3 

. 00 0 0 

. 0 u 96 

0. 

0. 

0 . 

N2 TANK, fZ, UPPER 

?4 

, 0 001 

. 00 07 

. 0048 

0. 

0. 

0 . 

N? TANK -7, LOWER 


. 0 001 

. 00 06 

. 0077 

0. 

0. 

J • 

N2 TANK, -Z, UPPER 

76 

. 0 00 1 

. 0C 0 7 

. 0794 

. 00 04 

. 00 00 

-.0000 

CM, F40 BJLKWEAO 

77 

.0^00 

.0013 

.1101 

. 30 00 

-.0032 

-.3000 

CM, APT BJLKHEAO 

73 

.7000 

. 0002 

.0312 

-.0001 

. 0C 25 

. 0000 

SM, PWD BULKHEAD 

70 

. 0 008 

.0003 

. 0564 

. 00 08 

.0049 

-.0001 

SM, AFT BULKHEAD 

.3 3 

. 3 0 39 

. 0015 

. 00 13 

0. 

0 . 

0 . 

LOWEP O LATCH, OA 

31 

-.0003 

. 0017 

. 0127 

0. 

0 . 

0 . 

LOWEP fY TRUNNION 

3? 

.0010 

.0102 

. 00 88 

3 . 

0 . 

3 . 

LOWER -Y TRUNNION 

37 

-. 0 00? 

. 00 0 1 

. 021 7 

0. 

0. 

0. 

EPEP PACKAGE C.G. 

3 L 

. 0 0 04 

. 00 0 1 

-. 0000 

0. 

0. 

0 . 

ATM PN 6,7 IF , OUTP 

7 C 

. 0 00 2 

- . 00 00 

. 0015 

0. 

0. 

3 . 

ATM PN 4,5 TF , OUTR 

*6 

. 0 014 

. 00 0 1 

. 00 20 

0. 

0 . 

0 . 

ATM PN 8,1 TF , OUTP 

7 7 

. 3 0 07 

- . 0000 

. 0098 

3. 

0. 

0. 

ATM pn 2,3 IF, 'OUTP 

3 6 

. 0 0 04 

. 0008 

00 00 

3. 

0. 

0. 

ATM PN 5,7 TF,INNP 

SO 

. 0 026 

. 00 05 

. 0009 

0. 

0. 

0 . 

ATM PN 4,5 IF,INNR 

A 3 

. 0 009 

. 0C 0 4 

. 0017 

0. 

0 . 

0 . 

ATM PN 8,1 IP,INNP 

A 1 

. 0 0 09 

- . 00 0 1 

. 0081 

0, 

0. 

0 . 

ATM pn 2 , ? IP, INNR 

A? 

. 0 0 0 3 

. 00 0 0 

.0011 

. 00 0 0 

. 00 00 

. 0000 

CMG, -Y SI HE 

A 7 

. 0 0 0 1 

. 00 0 1 

. 0002 

. 00 00 

. 00 00 

. 0 000 

CMG, fY SIOE 

4 A 

■ .0001 

- . 00 00 

.'00 24 

. 00 00 

.0030 

. 0 0 G 0 

CMG,. fX SIOE - 

A 6 

. 0 00 0 

. 00 0 0 

0. 

0 * 

0. 

3. 

ATM SAS, p N 1 

A 6 

. 0 0 0 1 

. 00 0 1 

0. 

0. 

0. 

0. 

ATM SAS, PN 3 

U7 

. O^OO 

. 00 0 0 

0. 

0. 

0. 

0. 

ATM SAS, PN 5 

AS 

. 0 000 

. 0000- 

0. 

0. 

0. 

0. 

ATM SAS, PN 7 

AO 

, 00 06 

. 00 00 

. 0052 

. 00 01 ' 

. 0"?4 

.0 006 

SPAR CENTER 

c 0 

. 0 006 

. 00 00 

. 00 35 

. 00 01 

. 3034 

. 0002 

GRA/CAN CENTER 

S JM 

. 0 660 

.0415 

.7615 

.0 096 

.1307 

, 0013 
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TABLE A-33 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MOOES GENERALIZED MASS CONTRIBUTION SUMMARY 


TEST MODE NO. 14A 


TEST 

FREQUENCY = 

6.73 HZ. 


COMPONENT 

GMC 

GM C 

GMC 

GMC 

GMC 

GMC 

NAME 

(OX) 

(OY) 

ID Z) 

(TX) 

(TY) 

(TZ) 

IR/OWS SKIRT /IU/FAS 

. CC 16 

.0557 

.1169 

.1396 

.0020 

.0255 

S-FAS 02 TANKS 

.0125 

. 25 77 

.2102 

0. 

G . 

0 . 

MDA/STS/AM 

• roDi 

. 03 36 ■ 

.00 58 

. C 0 0 2 

• CO 0 6 

.0299 

S-AM N 2 TANKS 

. 0026 

. C2 31 

• 30 9E 

G. 

C. 

0 . 

COMMANO/ SERV ICE MOD. 

• fC 19 

. 35 34 

.3144 

.v)0 7 

.00 07 

.0038 

DEPLOYMENT ASSEMBLY 

. 0081 

. 0502 

. 00 43 

0. 

0. ' 

0 . 

ATM-RACK ,CMGS,4-SAS 

. cn 7? 

.0146 

.0056 

. C 3 0 0 

-.03 0 0 

.0000 

ATM-SPAR CENTER 

. cooc 

.0302 

. 0 3 0 1 

.0026 

.GO 01 

0 . 

ATM-GRA/CAN CENTER 


• 0 3 0 4 

.0)00 

• C 3 24 

• rao'i 

.0019 

SUM 

. 0341 

• 48 9C 

.36 66 

.0457 

. GO 35 

.0611 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


BR/OWS SK IR T/IU/F AS 

.2416 

6-FAS 02 TANKS 

.480 3 

MDA/STS/AM 

. 0732 

6-AM N2 TANKS 

. 3352 

COMMAND/SERVICE MOD. 

.0749 

DEPLOYMENT ASSEMBLY 

.3625 

ATM-RACK,CMGS,4-SAS 

. 0276 

ATM-SPAR CENTER 

.QC 30 

ATM-GRA/CAN CENTER 

.0048 



FREEDOM 


TABLE 

A-34 GE 

M E°AL 1 7 ED MASS C 

A-37 

ONT P I BUTTONS 9 Y 

DEG PEE 

OP F°E EDOM 


T C ST 

Monp 

14 A 

RUN NO. 

474 

FREQUENCY = 6.73 

Nine 

SMC 

GMC 

GMC 

GMC 

GMC 

-=• GMC 

NODE ' 

MO, 

( nx) 

(DY> 

( Q 7 ) 

( TX> 

CTY) 

(TZ) 

description 

t 

.0 000 

. 0142 

. 0029 

.00 14 

. 0008 

, 0 084 

BASF. RNG/OWS SKIPT 

? 

-.0000 

- . 0001 

. 02C3 

.0107 

-.0006 

-.0001 

OWS/TJ INTFPFACE 


-.0000 

. GOO? 

. 0703 

. 9278 

.0019 

,0172 

TU/FAS INTERFACE 

4 

-. 000 ? 

. 00 0 1 

. 0766 

0 . 

0 . 

0 . 

FAS 02 BOTll,*Y +Z 


• 0 3 29 

.0135 

. 0494 

3. 

0 . 

0 . 

FAS O? 901 L 2 » ♦ Y + Z 

6 

. 9019 

. 0-22 

. 0116 

0 . 

0 . 

a. 

FAS O? B9TL3,-Y + Z 

7 

. 0 T44 

.0101 

. 0652 

G. 

0 . 

0 . 

FAS O? 90TL 4 , - Y +7 

fi, 

. 0 014 

. 0727 

. 0373 

3. 

9. 

3. 

FAS 02 90ri5,-Y -Z 

O 

.0 321 

' . 1089 

. 00 02 

3 0 

0. 

0. 

FAS O? TOIL 6 » - Y -Z 

19 

. 0 0 05 

. 0041 

. 0029 

n. 

0 . - 

3. 

FAS/AM/OA IF, ♦ Y 

It 

. 0 0 0 1 

.9118 

. 0013 

3. 

0 . 

0 . 

FAS/AM/O.A IF, fZ 

1? 

. 0 005 

. 00 38 

.0152 

0. 

0. 

0 . 

FAS/AM/OA IF, -y 

n 

-.0000 

.0118 

. 0029 

3. 

Q. 

0. 

FAS/DA IP, -Y -Z 

14 

. 0 00? 

. 0074 

. 0010 

0. 

0 . 

0 . 

FAS/AM IF, -7 - 

i r 

. 00 0 3 

. 0"27 

. 00 01 

0 . 

0 . 

3 . 

F AS/9 A I- - , 4-Y -Z 

is 

. 0 0 0 0 

.0113 

. 0029 

. 90 3 0 

-.0090 

-.0000 

AM TUNNEL/SHEAR WB 

i’ 

-.0000 

.0170 

. 00 13 

. 0C 30 

. 000 3 

. 0 151 

AM TUNNEL/S TS IF 

is 

-.0000 

. *923 

. 0014 

* 0 0 0 0 

-.0001 

.0 133 

moa/sts interface 

i Q 

. 0 300 

. 09 30 

. 00 02 

. 09 01 

. 03 34 

.0315 

MOA CONE/CYL ITRFC 

?•) 

. 0 005 

. 9045 

. 00 28 

•3. 

0 . 

•3 . 

M2 TANK, +Y, LOWER 

?i 

, 0 001 

, 0044 

.0019 

3. 

a. 

0 . 

N2 TANK, fY, UPPER 

?? 

. 0 000 

.0001- 

. 0014 

3* 

0. 

C . 

N2 TANK, fZ, LOWER 


. oois 

. 00 00 

. 0312 

3. 

0. 

0 . 

N2 TANK, *-7 , UPPER 

?4 

. 0 00 0 

. 0973 

.00 11 

0. 

0 . 

0 . 

N2 TANK -Z, LOWER 


. 3 00 0 

. O' 1 66 

. 0011 

0. 

0. 

0 . 

N? TANK, -Z, UPPER 

?6 

-.0000 

.0177 

. 00 31 

-.3000 

-.0000 

. 0 000 

CM, FWO BULKHEAD 

?7 

. 0 00 1 

.0165 

.00 75 

-.3001 

-.0300 

. 0 020 

CM, AFT BULKHEAD 

?* 

. 0 0 1 <0 

. 0058 

. 0 0 13 

. 90 0 3 

. 00 3 ? 

-.0003 

SM, FWD BULKHEAD 

29 

-.0000 

. 0134 

. 0027 

. 00 05 

. 00 0 5 

. 0020 

SM, AFT BULKHEAD 

7 0 

. 0 03 0 

. 9790 

. 00 03 

0. 

0. 

0. 

LOWER O LATCH, DA 

31 

.0051 

. 00 37 

. 00 35 

0. 

0 . 

3 . ■ 

LOWER + Y TRUNNION 

7? 

. 0 320 

. 0005 

-. 0003 

9 . 

0. 

3 . 

LOWER -Y TRUNNION 

33 

. 0 000 

. 0070 

.0010 

0. 

0. 

0 . 

EREP PACKAGE C.G. 

? 4 

.0012 

. 0017 

. CO 02 

o. N 

0. 

0. 

ATM PN 6,7 TF,OUTR 

70 

.0012 

. 0001 

. 001? 

0. 

0. 

0 . 

ATM PN 4,5 IF , OUTP 

7 6 

.0 013 

. 00 00 

. 0012 

0. 

0. 

0 . 

ATM PN 8,1 TF,QUTR 

7 7 

.0 00? 

. 00 09 

. 03 00 

0. 

0 . 

3 . 

ATM PN 2,3 TF , OtJTR 

?8 

.3 037 

, 0086 

. CG 0? 

0. 

3. 

0 . 

ATM PN 6 ,7 IF , INNR 

70 

. 0 007 

. 0011 

. 00 05 

3. 

0. 

0 . 

ATM PN 4,5 IF,INNP 

43 

.0010 

. 90 0 1 

. 0014 

o. . 

0. 

0. 

ATM d N 8,1 IF,INNR 

41 

-.0000 

. 99 97 

. 00 03 

9. 

0. 

0 . 

ATM PN 2,3 IF,innR 

4? 

. 0 n o ? 

. 0004 

. 00 03 

. 00 0 0 

. . 00 30 

. 0 000 

CMG, - Y SIDE 

4 * 

. 00 04 

. 00 05 

. 00 06 

. 0 0 0 c 

-.0009 

. G G 0 G 

CMS, +Y SIDE 

44 

.0090 „ 

. 00 0 1 

. 00 09 

. 90 00 

. 00 00 

. 0 000 

CMG, + X SIDE 

45 

. 0 0 01 

. 00 0 1 

0. 

0. 

0 . 

0 . 

ATM SAS, *N 1 

L6 

. 0 3 01 

. 0001 

0. 

9 . 

0. 

0. 

ATM S&S, PM 3 

4 7 

. 0 0 0 1 

. 00 0 1 

0. 

0. 

0. 

0. 

ATM SAS, PN 5 

us 

. 0 900 

■ . 0900 

0. 

0. 

0. 

0 . 

ATM SAS, =>N 7 

40 

. 3 003 

. 0 9 G 2 

. 0009 

. 00 26 

. 0001 

. 0 00 G 

SPAR CENTER 

r 0 

. 0 0 0 0 

. 00 0 4 

. 00 00 

. 0024 

. 09 01 

.0019 

GPA/CAN CENTER 


- 

- - — - 

- — - 



— - - 



SUM 

. 3341 

.4890 

. 3666 

. 0457 

. 00 35 

. 0612 
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TABLE A-35 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MODES GENERALIZE D MASS CONTRIBUTION SUMMARY 


TEST MODE NO. 15A 


TEST 

FREQUENCY = 

7.59 HZ. 


COMPONENT 

GMC 

GM C 

GMC 

GMC 

GMC 

GMC 

NAME 

(OX) 

(DY) 

(DZ> 

(TX) 

(TY) 

<TZ> 

3R/0WS SKIRT/IU/FAS 

.Lf 21 

. 03 77 

• 0165 

.1 143 

. CO 0 2 

.20 39 

6-FAS 02 TANKS 

.0120 

. 0935 

. 1186 

C. 

9 • 

0 . 

MOA /STS/ AM 

.0000 

.05o: 

. . 0002 

.C 008 

,0300 

• CO 2 9 

6- AM N 2 TANKS 

• GO Cl 

. 9188 

. T3 35 

0. , 

c. 

0 . 

COMMAND/ SERVICE MOO. 

.0006 

. 2291 

. 0191 

.006 

.4004 

.CO 18 

DEPLOYMENT ASSEMBLY 

.0C15 

.0171 

. 0051 

e. 

2. 

0 . 

ATM- RACK ,CMGS»4-SAS 

. 0147 

.2018 

, 1794 

. C 3 1 3 

. 03 0 0 

.00 0 1 

ATM-SPAR CENTER 

.0003 

.2013 

- .03CC 

.1666 

. CO 12 

0 • 

ATM-GRA/CAN CENTER 

.0001 

. 20 06 

.0101 

• C 8 76 

. 03 0 4 

.0061 

SUM 

. 031? 

. 4499 

. 3324 

.1712 

.00 2 3 

.0147 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


BR/OWS SKIP T/IU/F AS 

.0747 

6-FAS 02 "HANKS 

.2242 

MOA/STS/AM 

. 0549 

6-AM N2 TANKS 

.0194 

COMMA NO /SERVICE MOD. 

.0426 

DEPLOYMENT ASSEMBLY 

. 0236 

ATM-RACK,OTGS,4=SAS 

. 397 3 

ATM-SPAR CENTER 

.0695 

ATM-GRA/CAN CENTER. 

.094 8 
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TABLE A-36 G r N r RAL I 7 ED MASS CONTRIDUTIONS BY DEGREE OF FREEDOM 



TEST 

MODE 

15 ft 

RU N NO. 

600 

FREQUENCY = 7.59 

Norn 

_ GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE — - - 

'JO. 

( OX) 

(OY> 

(07) 

( TX) 

(T Y) 

(TZ) 

DESCRIPTION 

1 

.0001 

. 0202 

. 0030 

. 00 22 

. 00 3 1 

. 0 010 

BASE RNG/OWS SKIPT 

•> 

-.0 ooo 

. 00 04 

. 0024 

. 00 39 

-.3030 

.0010 

OWS/TU INTERFACE 

, i 

i 

.0000 

. 00 0 2 

. 0069 

.003? 

. 00 0 2 

.0019 

TU/FAS INTERFACE 

4 

-.0003 

. 0051 

.0314 

0.* 

Q . 

0. 

FAS 0? DOT l i» ♦Y + Z 

*» 

. 0 046 

. 00 12 

. 0233 

0. 

Q. 

0. 

FA S 02 DOT L 2 , 4Y +Z 

5 

. 3 0 2* 

.0144. 

.0119 

0. 

0. 

0 . 

P A S 02 BOT L 3 » - Y *Z 

-F 

. n r i3 

. nr oq 

. C41? 

0. 

C • 

0 . 

FAS 0? B0TL4,-Y +Z 

<K 

.0011 

.%62 

. 0063 

0. 

3. 

0. 

PAS 02 BOT L 5 » - Y -Z 

n 

. 0027 

. 0257 

. 0041 

0. 

f •> 

• 

0 . 

FAS 02 DOT L 6 , -Y -Z 

n 

. 0 0 03 

. 0- n 39 

. 00 00 

9. 

0. . 

3 . 

PAS/AM/DA IP, 4Y, 

11 

.0004 

. 00 31 

. 00 00 

0. 

0. 

3 . 

PAS/AM/OA IP, +7 

1 2 

. 0 r 13 

. 03 37 

. 0 3 3 7 

0 . 

0 . 

0 . 

FAS/AM/OA T 5 , -Y 

1 3 

. 0 000 

. 00 0 c 

. C 0 0 2 

0. 

Q . 

0 . 

FAS/DA If, -Y -Z 

14 

. 0 000 

. 00 06 

. 00 02 

0. 

0. 

0. 

FAS/AM IP, -7 

IB 

. 0 0 00 

. 00 01 

-. 00 00 

0. 

0. 

0 . 

P.AS/DA I r , + Y -Z 

IB 

. 0 000 

. 0165 

. GGOO 

. 30 00 

. 00 30 

. 0 005 

AM TUNNEL/ SHEAR HD 

17 

. 0 000 

. 0227 

. 00 01 

. 00 0 1 

. 30 00 

. 0 016 

AM TUNNEL/STS IF 

1" 

, 0 000 

.01 07 

-. 0003 

. 0 0 06 

.0000 

-.0004 

MD A/ST S INTERFACE 

10 

-.0003 

. 0001 

.0001 ■ 

.0030 

. 00 00 

.0 013 

MDA CONE/CYL ITRFC 

?<] 

-.0000 

. OC 5 9 

. CO 01 

0. 

0. 

Q . 

N2 TANK, +Y, LOWER 

21 

.0 0.01 

.00 54 

, 00 03 

0. 

0. , 

0 . 

N2 TANK, *Y, JPPER 

22 

. 0 900 

. OGGI 

. 00 00 

0. 

G . 

0 . 

N2 TANK, fZ, LOWER 

?7 

. 0 00 3 

. 00 09 

. C001 

0. 

n. 

3 . 

N2 TANK, 47, 'JPPfR 

? 4 

. 0 00 0 

. 0 0 3 3 

. 00 02 

0. 

0. 

Q. 

N2 TANK -Z, LOWER 

? c 

. 0 0 00 

. 0 ■- 3 3 

. 00C1 

0. 

0 . 

3 . 

N? TANK, -Z, ’JP°ER 

2 - 

. 0 003 

. 0 n '3 7 

.0016 

-.0000 

-. 00 00 

-.C 000 

CM, FWQ DJLKHEAO 

?-» 

. 0 0 00 

. 0 C 9 G 

. 034 7 

-.0000 

-.0000 

-.C000 

CM, APT DJLKHEAO 

?9 

-.0003 

•0O1 7 . 

. 0006 

. oooc 

. 0 0 30 

. 0 000 

SM, b wo DJL KHE AD 

?n 

. 0 0 06 

, n 0 q 3 

. 0 0 33 

. 00 06 

.0004 

.0 017 

SM, A c T DJLKHEAO 

7 n 

, 0 00 1 

.00 37 

. 00 04 

0. - 

0. 

0 . 

LOWPP n LATCH, DA 

7, 

. 0030 

. 00 04 

. 0027 

0. 

0. 

0 . 

LDWPP 4 Y T P IJNN ION 

3? 

. 0 0 0 2 

- . 00 0 3 

.0012 

0. 

3 . 

0 . 

LOWE P -Y T P IJNN ION 

33 

.0 206 

.0133 

. 00 07 

9. 

0 . 

0 . 

EREP PACKAGE C. G . 

3 4 

. 3 0 0 1 

. 00 05 

. 0044 

3. 

0 . 

0 . 

ATM PN 6,7 IP , OUTR 

7 r 

. 0 003 

. 00 24 

.0415 

0. 

Q . 

0 . 

ATM PN 4,5 IF, OUTR 

7£ 

.0011 

. O'" 39 

. C5 1C 

G . 

3 . 

0 . 

ATM PN 9,1 IF, OUTR 

7 7 

.0012 

. 0039 

. OC 22 

0 • 

3. 

3. 

ATM PN 7,3 TP, OUTR 

79 

. 0 023 

. 0 3 6 2 

. 0044 

0. 

0 . 

0 . 

ATM PN 6,7 TF,INNR 

7 9 

.3*16 

. 0205 

.0159 

0. 

0. 

0 . 

ATM PN 4,5 te,;;nnr. 

!» fj 

-. 0 0 04 

. G 0 95 

. C 3 0 0 

0. 

0.. 

3. 

ATM PN 3,1 TP, INNR 

’■*1 

-.0003 

.04.39 

. 00 21 

0. 

0. 

3 . 

ATM PN 2,3 IF, INNR 

42 

. 0 0 0 2 

. OD 65 

.0125 

. 0 0 0 4 

. 000 3 

. 0 000 

CMG, -Y SIDE 

0 3 

. 0004 

. 0066 

.0150 

. 00 06 

-. 0 0 30 

. 0 000 

CMG , 4Y SIDE 

44 

. 0 000 

.00 56 

. 00 C 2 

. 00 0 3 

. 0 0 o 0 

. 0 000 

CMG, 4 X SIDE 

45 

. 3 023 

. 00 23 

0. 

0 . 

o .- 

3 . 

ATM SAS, 3 N 1 

46 

.0013 

.00 13 

0. 

0. 

0. 

0 . 

ATM SAS, 3 N 3 

4' 

o 0 0 73 

. 0" 25 

0. 

3, 

0. 

0 . 

ATM SAS, 3 N 5 

u 3 

, 010" 

. 00 05 

0. 

0, 

0. 

0. 

ATM SAS, 3 N 7 

49 

. 0 0 0 3 

.00 1 3 

-. 0000 

. 0666 

,0012 

. 0 00 3 

SPAR CENTER 

C 1 

.noot 

. 00 06 

. 0000 

. 03 76 

. 000 4 

.0061 

gra/can center 

0 JM 

. 0 3 IB 

.4499 

. 3304 

. 1 71? 

. 0023 

,0150 
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TABLE A- 3 7 ORBITAL CY5NF IGUR. AT ION MOOAL SURVEY 


TEST MODES GENERALIZED MASS CONTRIBUTION SUMMARY 


TEST MODE NO. 16A 


TES T s 

\ 

FREQUENCY = 

3.85 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

/ 

GMC 

GMC 

NAME 

(DX> 

(OY) 

(DZ> 

(TX) 

<TY) 

<TZ> 

8R/0WS SKIRT /IU/FAS 

• 135 0 

•0337 ' 

.00 84 

• C 0 0 6 

.03 13 

.0002 

5-FAS 02 TANKS 

. 1466 

.CO 56 

.0210 

0. 

0. 

0 . 

MOA/STS/AM 

• GC 21 

. GO 09 

.0016 

. C 0 0 1 

.13 3 2 

.0001 

6-AM N 2 TANKS 

.3040 

. 00 04 

.0013 

c. 

0. 

0. 

COMMAND/ SERV ICE MOO. 

.6776 

. ;3i2 

.0312 

. C 3 0 3 

-. 03 0 1 

.0610 

DEPLOYMENT ASSEMBLY 

. 0111 

.0314 

.0075 

0. 

c. 

0 . 

ATM-RACK ,CMGS,4-SAS 

.0016 

. 00 06 

.03 15 

.coco 

.0030 

.0000 

ATM-SPAR CENTER 

. C’CO 

. 03 00 

. 33 OC 

• U 31 

. CO 3 7 

0 . 

4TM-GRA/CAN CENTER 

.CTOO 

. GO CC 

. 00 01 

* C 3 0 1 

.3037 

.0000 

SUM 

.8781 

. 0139 

.0427 

.0312 

.03 2 9 

.0613 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


BR/OWS SKIRT /IU/F AS ,1492 
6-FAS 02 TANKS .1732 
MDA/STS/AM , 0 C 49 
6-AM N2 TASKS ' .0057 
COMMAND/SERVICE MOO. .6413 
DEPLOYMENT ASSEMBLY .0200 
ATM-RACK,CWGS,4-SAS .QT38 
ATM-SPAR CENTER .CUD 9 
ATM-GRA/CAS CENTER . 0009 


PKIGINAL PAGEifS 
PE POOR QUALU* 
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TABLE A-38 GEN cp« l I Z EO MASS CONTRIBUTIONS B V OEGREE OF FREEDOM 




• T-S t 

MOOF 

16 A 

RUN NO. 

347 

FREQUENCY = 8.85 


N30E 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 


MO , 

( no 

(DY> 

[ D7 ) 

( TX) 

rm 

(T2) 

DESCRIPTION 


1 

. 9 7 ?3 

.0004 

. 0042 

. 00 00 

. 0006 

. 0 001 

9ASE RNG/OWS SKIRT 


7 

.071" * 

. 00 04 

. 0012 

. 00 02 

.00 05 

. 0000 

OWS/IU INTERFACE 


7 

.C’34 

, 0010 

. 00 21 

. 00 04 

. 3002 

• 0 0 Q 0 

IU/FAS INTERFACE 


4 

.01 77 

. 00 0 3 

-. 0 0 03 

c. 

0 . 

0 . 

FAS 02 D0Tll,4-Y +7 


r 

. 0 7 32 

. 0011 

. 0011 

0 . 

0 . 

0 . 

FAS 02 0OTL2,*Y +7 


e, 

. 0207 

. 0 2 G 9 

-. 00 0 3 

G. 

0 . 

3. 

FAS 02 90rL3,-r + Z 


•? 

.0764 

. 00 07 

. 00 31 

0 . 

0 . 

0 . 

FAS 02 DOT L 4 , - Y +7 


0 

. 0 7 *9 

. 0 " 20 

. 0123 

3. 

0 . 

0 . 

FAS O? 90ILS,-Y -7 


n 

.0174 

. 000 ? 

. 0039 

0 . 

0 . 

3. 

FAS 02 DOT L 6 » - Y -Z 


1 0 

. 0 0 ?? 

. 300 1 

-. 0C03 

3 . 

0 . 

0 . 

FAS/AM/DA IF,. +Y 


11 

.0 047 

.0002 

. 00 03 

0 . 

0 . 

0 . 

FAS/ AM /OA IF, +7 


1 ? 

. 0 " 44 

. 0 C 0 ft 

. 00 00 

3 . 

0 . 

3 . 

FAS/ AM /DA IF, -Y 


13 

.0004 

. 00 3 2 

. 0 0 06 

3. 

0 . 

■ 1 . 

FAS/9A IF, -Y -Z 


1 4 

.0013 

. 00 0 ? 

. 00 00 

3. 

0 . 

0 . 

FAS/AM IF, -Z 


ip 

. 0 0 07 

.0001 

. 03 0 3 

0 . 

0 . 

0 . 

FAS/9 A IF, * Y -Z 


1 * 

. 0 0 0 7 

. 3 0 0 0 

. 00 0 ? 

. 30 00 

.3000 

. 0 000 

AM TUNNEL/SHEAR WB 


l 7 

. 0 000 

. 30 0 0 

. 00 03 

. 30 00 

. 0 3 0 1 

. 0 000 

AM TUNNEL/STS IF 


13 

.0 006 

. 30 0 3 

. 00 03 

. 30 00 

. 0000 

. 0 000 

MO A/STS INTERFACE 


1 Q 

. 0 0 03 

. 000 ? 

. 0000 

. 00 30 

. 00 3 1 

. 0 003 

MO A CONE/DYL IT RFC 


?0 

.0003 

. 00 00 

. 00 03 

0 . 

0 . 

0 . 

N2 TANK, 4-Y, LOWER 


71 

. 0 006 

. 00 00 

. 0000 

0 . 

0 . 

0 . 

N2 TANK, +Y, UP°ER 


7? 

. 0 0 06 

. 00 00 

. 0007 

3 . 

0 . 

a . 

N2 TANK, *Z, LOWER 


? 7 

.0011 

.ocoo 

. 00 0 ? , 

3. 

0 . 

3 . 

N2 TANK, «-Z, UPPER 


24 

. . 0 0 06 

. 03 0 3 

. 00 00 

0 . 

0 . 

0 . 

N2 TANK -7, LOWER 


? r 

, 0 0 06 

. 000 1 

. 00 03 

0 . 

0 . 

3 . 

N2 TANK, -Z, UP°ER 


?r 

.0633 

. 00 0 8 

. 0010 

, 00 01 

. 0004 

. 0002 

CM, FWO BJLKHEAD 


? 7 

. 0621 

- . 00 00 

. 00 00 

. 00 00 

-.0033 

. 0 004 

CM, A “ T 3 JL KM ~ A D 


?8 

. 7376 

. 00 04 

. 30 03 

. 00 0 2 

-. 0 3 0 4 

.0593 

SM, FWO RJLKMEAD 


29 

. ? 7 9 7 

. 0"C0 

. 00 07 

. 30 00 

. 00 02 

.0010 

SM, AFT 9JLKMEA0 


3 0 • 

. 0 r ' 4? 

. 00 0 2 

-. 0001 

0 . 

0 . 

3 . 

LOWER O LATCM, HA 


31 

. 0077 

. 0006 

-.0001 

0 . 

0 . 

3 . 

LOWER +Y TRUNNION 


3? 

.0070 

. 00 05 

. 00 01 

3. 

0 . 

0 . 

LOWER -Y TRUNNION 


70 

-.0001 

. "001 

. 00 76 

0 . 

0 . 

0 . 

F=>rp PACKAGE C.G. 


y u 

. 0 003 

- . 0 0 0 0 

. 00 06 

0 . 

0 . 

0 . 

ATM PN 6,7 TF,OUTR 


? c 

-.0000 

. 00 0 0 

. 00 07 

0 . 

0 . 

0 . 

ATM PN 4,5 T r » OUTR 

&q § 

36 

-.0030 

-.0000 

. 00 00 

0 . 

0 . 

9. 

ATM PN 8,1 T r , ODTR 


•*? 

. 0 000 

. 00 00 

. 00 01 

0 . 

0 . 

0 . 

ATM PN 2,3 IF , OUT 0 


33 

. 00 0 1 

. 0 0 0 0 

. 00G4 

3 . 

0 . 

0 , 

ATM PN $,r IF, IN NR 


70 

. 0 0 0 2 

-.0000 

. 00 01 , 

0 . 

0 . 

0 . 

ATM PN 4,5 IF, IN NR 

<J « 

4 0 

. 0 004 

. 0300 

. 0000 ' 

3. 

0 . 

9. 

ATM PN 3,1 TF,INNR 

§8 

41 

. 0 0 02 

- . 00 00 

. 00 01 

0 . 

3. 

0 . 

ATM PN 2,3 IF , INNR 


4 ? 

. 0 0 3 0 

-.0000 

. ocoo 

. 3000 

. 00 30 

.9030 

CMG , - Y SITE 

§8 

A 7 

. 0 0 3 1 

. 00 00 

. 0000 

. 30 00 

, 00 00 

. 0 000 

CMG, +Y $1 nr 


44 

. 0 300 

-.0000 

. 00 00 

-.3000 

. 00 00 

-.0000 

CMG, ♦* SI HE 


4? 

. 0 00 1 

, 03 01 

0 . 

0 . 

0 . 

0 . 

ATM SAS, 3 N 1 


Uf 

.0 000 

. 03 00 

0 . 

0 . 

0 . 

0 . 

ATM SAS, 3 N 3 


47 

. 0 0 04 

. 00 04 

0. 

0. . 

0. 

0 . 

ATM SAS, 7 M ? 


4 3 

. 0 0 3 0 

. 00 0 0 

0. 

3. 

0. 

0. 

ATM SAS, 3 N 7 


4P 

. 0 "00 

. 0000 

. 0003 

. 00 01 

. 00 07 

. 0 000 

SPAR CENT£P 


c 9 

. 0 000 

. 00 00 

. 0001 

. 30 01 

. 0007 

.0000 

GRft/CAN CENTER 


GUM 

. 3731 

.0139 

.0477 

.0 012 

.00 29 

.0613 
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TABLE A-39 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MODES GENERALIZED MASS CONTRIBUTION SUMMARY 

TEST MODE NO. 17A TEST FREQUFNCY = 11.59 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

<DX) 

(OY) 

(DZ) 

(TX) 

<TY) 


(T*> 

BR/OWS SKIRT/IU/FAS 

-•POP3 

. 0 518 

• Cl 3C 

.1312 

. CO 4 4 


• CO 44 

6-FAS 02 TANKS 

. GO 12 

. 2412 

. 3261 

0. 

3. 

0 


mda/sts/am 

.0001 

. 10 13 

. on 84 

» C 16 9 

.00 0 1 

- 

.000 3 

6-AM N 2 TANKS 

. OC 16 

. 3932 

.0259 

P. 

c. 

0 


COMMANO/SERVICE MOD. 

.C001 

. ;19i 

.03 44 

. C 3 0 2 

.(004 


.3013 

DEPLOY ME NT ASSEMBLY 

-.0011 

. G943 

.0041 

C. 

0. 

0 


ATM-RACK ,CMGS,4-SAS 

.0015 

.00 17 

.03 15 

• C 3 0 C 

.00 0 0 


.0000 

ATM-SPAR CENTER 

.0002 

. CQ02 

. Q0P2 

. r 305 

.09131 

0 


ATM-GRA/CAN CENTFR 

.0000 

. CQOC 

.0001 

• r 107 

.0001 


.0000 

SUM 

. 00 3 3 

. 58 Zr 

. 3938 

. C 1 95 

.0350 


.0055 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


BR/OWS SKIRT/IU/F AS .0544 
6 -FAS 02 TANKS .5695 
MDA/STS/AM .1265 
6 -AM N2 TAWKS .1238 
COMMANO/SERVICE MOO. .0256 
DEPLOYMENT ASSEMBLY .0973 
ATM-RACK,CMGS,4-SAS .Qf47 
ATM-SPAR CENTER .0C12 
ATH-GRA/CAW CENTER .0010 
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TABLE 

A -40 G- 

M~°)LTT 

EO MASS 2 

ON TP I BUTTONS BY 

DEGREE 

OF FREEDOM 



’"ST 

M44E 

17 A 

DUN NO . 

549 

FREQUENCY = 11.59 


NODE 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 


MO. 

(OX) 

(OY) 

(07) 

( TX) 

(TY) 

(TZ> 

DESCRIPTION 


1 

. 0001 . 

.00 12 

. 0003 

. 0006 

. 00 2 ? 

.0013 

RASE RNG/DWS SKIRT 


r> 

. 00G0 

.ons 8 

. 90G1 

. 3001 

. 0 n 3 5 

-.0033 

OWS/IU INTERFACE 


' 7 

. 0 000 

.0117 

. GOOD 

. 00 96 

.0016 

. 0 034 

IU /FAS INTERFACE 


4 

. 0 002 

. 0’97 

. 0676 

0 . 

0 . 

0 . 

FAS 02 ROT L 1 ,+Y + Z 



. 00 01 

. 0 0 OS 

■ .0416 

0 . 

0 . 

0 . 

FAS O? ROT L 2, +Y + Z 


(* 

. 0 004 

. 0’37 

. 1508 

0 . . 

0 . 

0 . 

FAS 02 ROT L 3, -Y +Z 


■* 

-.0030 

. \ e 06 

. C5 81 

Q. 

0 . 

0 . 

FAS O? ROT L 4 , - Y +Z 


3 

-.0001 

. 00 0 4 

. 00 77 

0 . 

0 . 

0 . 

FAS 02 40T L 5 » - Y -Z 


o 

. 0 0 0 2 

.0064 

. 00 04 

0 . 

0 . 

0 . 

FAS 02 R 0 ri 6 ,-Y -Z 


1 n 

- . 0 0 3 7 

. 03 16 

-. 0001 

0 . 

0 . 

0 . 

FAS/AM/DA IF, *Y 


11 

. 3 0 0 1 

. O'" c 2 

. 00 01 

0 . 

0 • 

0 . 

FAS/AM/DA IF, fZ 


1 ’ 

-.0007 

. 0016 

. Oil’ 

0 . 

3. 

0 . 

FAS/AM/DA IF, -Y 


1 7 

-.0000 

. 0 ° 10 

-. 00 05 

0 . 

0 . 

3 . 

FAS/DA T r , -Y -Z 


14 

. 0 001 

. 0 ° 21 

. 0002 

0 . 

0 . 

0 . 

FAS/ AM IF, -7 


. c 

. 0 "07 

.07 06 

. 0017 

J. 

0 . 

0 . 

F AS/ 3 A T r , +Y -Z 


1 * 

.0000 

. 0?4g 

. 0018 

.0014 

. 00 00 

. 0 001 

AM TUNNEL/SHEAR WR 

> 

1 V 

.onoo 

, 0274 

. 00 09 

. 0040 

-.3/300 

. 0 004 

AM TUNNEL/STS IF 


18 

.0003 

.0750 

. 00 26 

. OO’l 

. 00 3 1 

-.0010 

MOA/STS INTERFACE 


14 

. .0000 

.0181 

. 0031 

. 0C4h 

. 00 00 

. 0 002 

MDA CONE/CYL ITRFC 


91 

. 0 3 0 1 

. 0*21 

.0018 

0 . 

0 . 

0 . 

N2 TANK, FY, LOWER 


?1 

.0034 

.0253 

. CO 14 

0 . 

0 . 

3 . 

N2 TANK, ♦ Y , UPPER 


?? 

.. 0 TOO 

. 0 0 14 

. 0147 

0 . 

0 . 

3 . 

N2 TANK, «-7, LOWER 


*23 

. 1307 

. 03 2 8 

. 00 34 

0 . 

0 . 

O. 

N2 TANK, fZ, UPPER 


’4 

.0031 

. 0004 

. 0036 

0 . 

0 . 

3 . 

M2 TANK -Z, LOWER 


?9 

. 00 0 3 

.0007 

. 0013 

0 . 

0 . 

0 . 

N2 TANK, -Z, UPPER 


2 G 

. 0 000 

. 00 0 0 

. 00 01 

. 00 02 

. 000 1 

. 0 003 

CM, FWO 7JL KHEAD 

cu 

™ c? 

?’ 

. 0 0 0 0 

. 009’ 

. C036 

-. 0 C OP 

. 00 0 ? 

. 0 005 

CM, A c T RJLKHEAD 

^ pH 

28 

.3001 

. 0007 

. 00 00 

. 0000 

. 0000 

. 0000 

SM, FWO RJLKHEAO 

z Q. 

?9 

-.0000 

. 00 87 

. 00 0 ’ 

. 0 0 00 

. 0 G 3 1 

. 0 006 

SM, AFT RJLKHEAO 

o P« 

7 7 

. 0 0 30 

-.0073 

. 00 02 

0 . 

0 . 

0 . 

LOWE P o LATCH, DA 


’1 

-.007’ 

. 0*24 

. 00 38 

3. 

0 . 

0 . 

LOWER ♦ Y TRUNNION 

35 

77 

.0000 

. 0728 

-. 00 10 

0 . 

0 . 

0 . 

LOWE P -Y TRUNNION 


37 

. 3 003 

. 0065 

. 0011 

0 . 

0 . 

0 . 

EREP DOCKAGE C.G. 


7 4 

. 0 300 

. 0001 

. 0001 

0 . 

0 . 

0 . 

ATM PN 6,7 IF , OUTR 


7C 

. 0 30 3 

. 0000 

. 00 02 

0 . 

0 . 

0 . 

ATM PN 4,5 IF , OUTR 


7C, 

. 0 ’02 

. 0*00 

. 00 04 

0 . 

0 . 

0 . 

ATM PN 8,1 IF, OUTR 


77 

.0001 

. 90 02 

. 0001 

0 . 

0 . 

0 . 

ATM PN 2,3 IF, OUTR 


7 Q 

. 0 3 0 2 

. 00 39 

. 00 01 

0 . 

0 . 

0 . 

ATM PN 6,7 TF , INNP 


34 

. o non 

. 0 0 0 1 

. 00 00 

0 . 

0 . 

3 . 

ATM PN 4,5 IF, INNP 


U n 

. 0 0 04 

- . 3 C 0 0 

. C0C4 

0 . 

0 . 

3 . 

ATM PN 8,1 IF, INNP 


4 1 

.0 031 

. 00 0 1 

. 00 01 

0 . 

0 . 

0 . 

ATM PN 2,3 IF,INNR 


4? 

. 0 000 

. 900 0 

. ooco 

. 0 0 0 0 

• 00 00 

. 0 000 

CMG, -Y SIOE 


4.7 

. 3 0 0 1 

.0000 

. 00 C 1 

. 00 00 

. 0 0 3 0 

.ooco 

CMG, 4- Y SIDE 


44 

. 0 000 

, 00 00 

. 0001 

. 00 00 

. 00 00 

. 0000 

CMG , . . + X SIDE 


4 7 

. 0 0 0 1 

. 0*01 

0 . 

0 . 

0 . 

0 , 

ATM SAS, °N 1 


4 6 

. 0 0 30 

. 00 0 0 

0 . 

0 . 

c. 

0 . 

ATM SAS, 3 N 3 


4^ 

.. 0 0 0 0 

. 00 00 

0 . 

0 . 

0 . 

0 

ATM SAS, 3 N 5 


4 3 

. 0 031 

. 00 0 1 

0 . 

0 . 

0 . 

0 . 

ATM SAS, RN 7 


4 o 

. 0 30 2 

.0002 

. 00 02 

. 00 05 

. 00 0 1 

o 0 002 

SPAP CENTER 


? 0 

. 0 00 0 

. 00 0 0 

. 0001 

. 00 07 

. 0001 

. 0 000 

GPA/CAN CENTER 


SUM 

. 0 0 73 

.*830 

,3838 

.0195 

. C 0 5 0 

. 0056 
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TABLE A -41 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MODES GENERALIZE 0 MASS CONTRIBUTION SUMMARY 

TEST MODE NO. 18A TEST FREQUENCY = 12.65 HZ. 


COMPONENT 

GM C 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

(OX) 

<DY> 

IDZ) 

(TX) 

(TY) 


CTZ ) 

3R/OWS SKIRT /IU/FAS 

.00 OP 

• C 3 7 5 

. 0115 

. r 865 

. 0005 


.0003 

6-FAS 02 TANKS 

.n3 06 

. 3202 

.0155 

G. 

G . 

0 

• 

MOA/STS/AM 

. CQ 0 4 

-.0008 

.3015 

.6722 

.000 3 


.0010 

6-AM N 2 TANK S 

.0003 

. 0345 

.03 83 

0. 

0. 

3 

• 

COMMAND/ SERVICE MOD. 

.0000 

. 3053 

.00 16 

.060 3 

• 0034 

- 

.0000 

DEPLOYMENT ASSEMBLY 

. 0035 

. 0356 

. 3?? 53 

0. 

0. 

0 

• 

ATM -RACK ,CMGS,4-SAS 

.0001 

. 03 03 

.0902 

• 0300 

. C3 0 0 


.0000 

AT M - S® AR CENTER 

.coon 

.1030 

.00*0 

.0301 

. 00 00 

0 

t 

ATM-GRA/CAN CENTER 

. GO 0 0 

• '’3 01 

.3300 

• t 301 

.9301 


.9000 

SUM 

. 0323 

.3723 

.3739 

.8192 

.0913 


.0013 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


\ 

RR/OHS SKIRT/IU/FAS .1063 
6-FAS 02 TANKS .0663 
MDA/STS/AM .6744 
6-AM N2 TASKS .0731 
COMMAND/SERVICE MOD. .0673 
DEPLOYMENT ASSEMBLY .0114 
ATM-RACK,CflGS,4-SAS .0106 
ATM-SPAR CENTER .0032 
ATM-GRA/CAW CENTER .0003 
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TABLE A -42 GfnFPALIZFO CONTRIBUTIONS BY DEGREE OF FPEFQOM 



TEST 

MOPE 

18 A 

RUN NO. 

526 

FREQUENCY = 12.65 

MOO- 

GHC 

GHC 

... _GMC 

-GMC- 

GHC 

— CMC NODE 

MO. 

(OX) 

(OY) 

(07) 

( TV) 

(TY) 

(TZ) 

DESCRIPTION 

1 

. 0 003 

. 0 0 02 

. 0001 

. 0605 

. 00 0 3 

. 0 003 

BASE RNG/DWS SKIRT 

9 

. C n 0 0 

. 00 0 2 

. 0002 

. 0104 

-. 0030 

.C00G 

OWS/TU INTERFACE 

3 

-.0000 

. 00 0 2 

. 0035 

. 0152 

.0002 

. 0 000 

IU/FAS INTERFACE 

4 

. 0010 

.0065 

. 0051 

0. 

0. 

.0 . 

FAS 02 90TL1,+Y + Z 

— » 

.0103 

.0018 

. 0013 

0. 

0 . 

0 . 

FAS 02 90TL2, + Y + Z 

A 

. 0 051 

. 0041 

. 0021 

0. 

0 . 

0. 

RAS 02 BOT L 3 > - Y + Z 


.0351 

. 0025 

. 0021 

0. 

0. 

0. 

FAS 02 BOTL4,-Y +Z 

8 

. 0 055 

. 0023 

. 0003 

0. 

0 . 

0 . 

FAS 02 BO I L 5 , - Y -Z 

q 

. 0'H'' 

. 00 30 

. 0046 

0. 

0. 

0 . 

FAS 02 B0TL,6,-Y -Z 

in 

-.0000 

. 00 01 

. 0015 

0. 

0 . 

0 . 

FAS/AH/DA IF, *Y 

u 

. 0 00 0 

. 0 r 48 

-. 0000 

0. 

0. 

3. 

FAS/AM/OA IF, + Z 

i ? 

-. C no 0 

. 03 00 

. 0051 

0 . 

0. 

0 . 

FAS/AH/OA IF, -Y 

1 3 

. 00 00 

-.0000 

0000 

0. 

0. 

0 . 

FAS/OA T c , -Y -Z 

1 4 

. 0 0 0 0 

.0018 

. 0004 

0. 

0. 

0 . 

FAS/AH IF, -7 

1 c 

. 0 000 

. 0002 

. 00 02 

0. 

0. 

0 . 

FAS/OA IF, 4-Y -Z 

1 A 

.0 001 

. 03 00 

. 0002 

. 0448 

. 000 2 

.0 002 

AH TUNNEL/SHEAR WB 

l 7 

. 0 033 

. 00 04 

• 0001 

. 1749 

. 0000 

. 0 002 

AH TUNNEL/STS IF 

1 = 

. 0 30 0 

-.0006 

.0011 

. 2504 

-. 0000 

-. 0 000 

MDA/STS INTERFACE 

1 9 

. 0 0 01 

- .0007 

. 0001 

. 20 21 

. 0001 

. 0001 

HOA CONE/3YL ITRFC 

?"> 

. 00 0 0 

. 00 04 

. 0018 

0. 

0. 

0 . 

N2 TANK, «-Y, LOWER 

?r 

. 00 0 2 

. 00 01 

.0153 

0. 

0 . 

0 . 

N2 TANK, <-Y, JPPFR 

?? 

. 0G00 

. 0008 

. 0204 

3 • 

0. 

0 . 

N2 TANK, «-Z, LOWER 

? 3 

. 00G0 

. 0117 

. 0002 

0. 

0. 

0 . 

N2 TANK, f-Z, JPPFR 

?4 

. 0 000 

. 0010 

. 0 0 06 

0. 

c. 

0 . 

N2 TANK -Z, LOWER 

?=; 

.10 01 

. 0205 

. 00 01 

0. 

0 . 

0 . 

N2 TANK, -Z, UPPER 

?s. 

. 3 000 

. 0023 

. 00 01 

. 0056 

. 0000 

. 0 000 

CM, FWD 5JLKHEAO 

97 

. 0 0 0 0 

. 00 15 

. 0000 

. 00 25 

-.0000 

-.0000 

CM, AFT BULKHEAD 

?» 

. 0 000 

. 00 05 

. 0003 

.0182 

. 00 3 1 

-.0000 

SM, FWD BJLKHEAO 

pq 

.1000 

. 00 0 3 

. 0014 

. 0341 

. 000 3 

-.0000 

SM, AFf BULKHEAD 

30 

. 0 0 0 3 

-.0001 

-. 00 00 

0. 

0. 

0. 

LOWE P O LATCH, OA 

?1 

.13 0 0 

. 00 0 0 

. 0043 

3. 

0 . 

0 . 

LOWER + Y TRUNNION 

39 

-.0001 

. 0045 

. 0010 

0. 

0. 

0 . 

LOWER -Y TRUNNION 

33 

. 00 0 3 

. 0012 

. 00 00 

0. 

0. 

0 . 

FRFP PACKAGE C.G. 

7 4 

. 0 000 

. 00 0 0 

. 00 00 

0. 

0. 

0 . 

ATM PN 6,7 IF , OUTR 

*s 

. 0000 

. 00 00 

. 00 01 

0 . 

0. . 

0 . 

ATM PN 4,5 IF, OUTR 

?6 

. 0 000 

. 00 00 

. 00 00 

Q. 

0. 

0 . 

ATM PN 8,1 IF, OUTR 

79 

. 0 300 

. 0300 

. 00 00 

■3. 

0. 

0. 

ATM PN 2,3 IF, OUTR 

7 0 

. 0 0 00 

. 00 0 2 

. 00 00 

0 . 

0. 

0 . 

ATM PN 6,7 . IF, INNR 

7 Q 

. 3 0 0 0 

. 00 0 0 

. 00 00 

0. 

0. 

0 . 

ATM PN 4,5 IF, INNR 

40 

. 0 0 0 3 . 

.0300 

. 00 00 

0 . 

0. 

3 . 

ATM PN 8,1 IF, INNR 

41 

-.0000 

. 0000 

. 0000 

• 0 . 

0 . 

0. 

ATM PN 2,3 IF , INNR 

4 P 

. 0 0 0 0 

. 00 00 

. 00 00 

. 00 0 0 

-.0000 

-.0000 

CMG, -Y SIDE 

43 

. 0 000 

. 0300 

. 00 03 

. 00 0 0 

-.0030 

, oOOOC 

CMG, ♦ Y SIDE 

44 

. 0 0 0 0 

. 00 0 0 

. 00 03 

. 00 00 

.GOOD 

. 0 0 30 

CMG, +Y SIDE 

4 5 

. 0000 

. 00 00 

0. 

3. 

0. 

0 . 

ATM S A S , 5 N l 

46 

. 00 03 

, 00 00 

Q. 

0, 

0. 

0. 

ATM S A S , 3 N 3 


, 0000 

. 00 0 0 

0. 

0. 

0. 

0. 

ATM SAS, 5N 5 

4« 

-.3000 

-. 00 0 0 

Q. 

0. 

0. 

0 . 

ATM SAS, - N 7 

4q 

. 0 3 00 

. 0000 ' 

. 00 00 

. 00 01 

. 90 00 

. 0 00 0 

spar center 

"0 

. 0 000 

. 000 1 

. 0003 

. 30 01 

. 000 1 

. 0000 

GRA/DAN CE.NTFR 

GUM 

. 0 320 

.0723 

. 0735 

.8192 

.0013 

. 0013 
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TABLE A-43 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MODES GENERALIZED MASS CONTRIBUTION SUMMARY 

TEST MO OE NO. 1*6 TEST FREQUENCY = 12.87 HZ. 


COMPONENT 

GM C 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

(OX) 

(OY) 

<OZ) 

(TX) 

(TY) 


CTZ) 

TR/ OHS SKIRT/IU/FAS 

.C0"1 

.017 3 

.4185 

. C 5 3 L 

• CO 13 


.0058 

o-FAS 02 TANKS 

. P240 

. J 1 76 

. 00 96 

C. 

0. 

0 


MO A /STS /AM 

. CO C 4 

. 04 0 7 

.0019 

• E 4 1 3 

. L 0 3 8 


.0102 

S-AM N 2 TANKS 

.0004 

. 10 26 

.0248 

0. 

C. 

0 


COMMANO/SEPV ICE MOD. 

.0*11 

.'‘6 44 

.0116 

.1336 

. co a 4 


. CO 36 

DEPLOYMENT ASSEMBLY 

.0014 

. 0131 

.1197 

0. 

0. 

0 


ATM-RACK ,CMGS»4-SAS 

. cocc 

. 00 01 

. 5 0 01 

.C0CL 

.CO 10 


.cooo 

ATM-S® AR CENTER 

.cooo 

. oo or. 

. *ooc 

• C 3 J L 

.‘0 32 

3 


atm-gra/can center 

.0010 

. core 

.00°- 

. O 0 J ( 

• (002 


. CD 0 0 

SUM 

. C276 

. 2459 

. 081? 

.6278 

. 03 29 


• C 1 4 7 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


BR/OHS SKIPT/IU/FAS 

.3810 

6-FAS 02 TANKS 

.3512 

MDA/STS/AM 

.5943 

6-AM N2 TANKS 

.1278 

COMMAND/SERVICE MOD. 

.1147 

DEPLOYMENT ASSEMBLY 

. 0332 

ATM-RACK,Cf!GS,4-SAS 

.0C01 

ATM -SPAR CENTER 

. 000 3 

ATM-GRA/CAW CENTER 

.0013 



TABLE 

A -44 G~ 

NS p ALTZEn MA S3 3 

ON T9 IR'JTTONS BY 

OEGREE 

OF F°E FQOM 


T-^T 

MO n F 

18 R 

ohm NO. 

66 3 

FREQUENCY = 12.87 

'PTC 

gmc 

GMC 

GMC 

GHC 

GMC 

GMC 

NODE 

NO. 

( OX) 

(OY) 

(07) 

( TX) 

(TY) 

(TZ) 

DESCRIPTION 

i 

. 0 030 

.03 12 

. 0001 

. 0401 

. 3007 

. 0 004 

RASE RNG/OWS SKIPT 

■y 

-.3003 

- . 0000 

. 0018 

. 3053 

-.0001 

. 0 000 

OWS/IJ INTERFACE 

■ 3 

. 0 001 

. 0002 

. 0096 

. 0076 

. 0007 

. 0 0 04 

IU /FAS INTERFACE 

4 

• O'"*! 

. 0066 

. 00 23 

3. 

C . 

0. 

FAS 02 ROTL 1,4-Y +Z 

~ 

. 0094 

.0013 

-. 0000 

G . 

u • 

0. 

FAS 02 ROT L 2» +Y +Z 

6 

.0 010 

.00 11 

. 0053 

0 . 

0 . 

0 . 

FAS 02 ROT L 3 » - Y +Z 

y 

. 0^44 

-.0000 

. 0013 

p 

vi • 

0. 

0. 

CAS D2 ROT L 4 , -Y +Z 

a 

.0033 

. o«39 

. 0008 

0. 

G. 

0. 

FAS 02 3DTL5,-Y -Z 

9 

. 0 004 

. 0046 

-. 0000 

0. 

0. 

D . 

FAS O? ROT L 6 , - Y -7 

1 0 

. 0 0 0 0 

. 30 0 0 

. 0041 

0. 

0 . 

0 . 

r AS/ AM /OA If, «-Y 

11 

. 0 n 0 0 

. 0060 

-.0003 

*3. 

3. 

0 . 

FAS/AM/OA IF, +7 

1? 

. 00 00 

.0300 

. 00 24 

0. 

0. 

0. 

FAS/AM/DA IF, -Y 

1 7 

-.0000 

- .0000 

-. 00 02 

0. 

0 . 

0 . 

F AS / O A IF, -Y -Z 

1 4 

. 00 30 

. 0000 

. 00 01 

n 

0 • 

C . 

0 . 

FAS/AM IP, -Z 

! 5 

. 3 000 

- . 3000 

. 0006 

0. 

0. 

0. 

c AS/DA I-, ♦ Y -Z 

1 £ 

.0001 

. 00 16 

. ooco 

. 0 347 

.0001 

. 0 023 

AM TUNNEL/SHEAR WR 

i"» 

. 0 0 0 ? 

. 300 1 

. 00 03 

. 14 39 

.0001 

.0016 

AM tijnnELVSTS IF 

1? 

.0OQ3 

. 0068 

. 00 00 

. 2060 

.0303 

. 0 C56 

MDA/STS INTERFACE 

! 9 

. 3 0 0 1 

. 0321 

. 00 05 

. l c 66 

..3004 

. 0 0 0 8 

MOA OONE/CYL ITRFC 

?3 

. 0000 

. 09 1 9 

. 00 04 

3. 

0. 

0 . 

N? TANK, «-Y , LOWER 

? 1 

• POO'* 

. 0227 

. 0099 

0. 

0. 

0. 

N 2 TANK, f Y , UPPER 

2? 

-. 0 0.0 0 

. 00 26 

. 0139 

3. 

0. 

0. 

N2 TANK, <-7, LOWER 

? 7 

. 0 0 0 3 

. 0061 

. 00 01 

G. 

0. . 

3 . 

N2 TANK, +Z, UPPER 

7 4 

. 0 OQO 

.0120 

. 0 0 05 

0. 

0. 

a . 

M2 TANK -Z, LOWER 

? r 

. 0 000 

.0274 

. 0001 

3. 

0. 

0. 

N2 TANK, -7, U°PER 

? s, 

. 3 0 00 

-.0300 

. 0003 

. 00 36 

. 00 3 1 

. 0 G 0 7 

CM, FW O RJLKHEAO 

?y 

• 0030 

. 0422 

,0101 

. 0 0 23 

. 0 0 3 ? 

.0018 

CM, AFT RJLKHEAO 

? a, 

. 0 003 

. 0048 

. 00 03 

. 0089 

. 00 0 0 

. 0 00 3 

SM, FWO RJLKHEAO 

?q 

. 0 3 09 

.0174 

. 00 08 

.0186 

. 000 1 

. G008 

SM, AFT RJLKHEAO 

*9 

-.3001 

. 0021 

. 00 06 

0 . 

0. ■ 

0 . 

LOWER O LATCH, OA 

71 

. 0 00 3 

-.0029 

.014? 

0 . 

0. 

0 . 

LOWER + Y TPIJNNION 

7 -) 

.0304 

.0120 

. 0008 

0. 

0. 

0 . 

LOWER -Y TRUNNION 

73 

. 0 noo 

. 03 19 

. 00G2 

0. 

0. 

0 . 

EREP PACKAGE C.G. 

7 4 

. 0 0 03 

. 03 0 0 

. 00 00 

0. 

0. 

0 . 

ATM oki s,? IF , OUTR 

?e 

. 0 0 3 0 

. 03 0 0 

. 00 00 

0 . 

0. 

0 . 

ATM PN 4,5 IF, OUTR 

7P 

. 3 000 

. 00 0 0 

. 0000 

3. 

0 . 

0 . 

ATM PN 8,1 TF, OUTR 

7 7 

.3000 

. 00 00 

. 00 00 

3. 

0. 

3. 

ATM PN 2,3 IF, OUTR 

73, 

-.0030 

. 00 0 0 

. 00 00 

G. 

0. 

0 . 

ATM PN 6,7 IF, INNR 

7 9 

. 0 0 3 0 

. 03 0 0 

. 00 00 

0 . 

0. 

0 . 

ATM PN 4,5 IF, INNR 

L f) 

. 3 0 0 0 

. 03 0 0 

. 00 00 

0. 

0 . 

0 . 

ATM PM 3,1 IF, INNR 

U 1 

. 0 0 3 0 

. 00 00 

. 00 00 

0. 

0. 

3. 

ATM PN 2,3 IF, INNR 

7 

. 0 000 

. 00 0 Q 

. 0000 

. 00 00 

. (3 C G C . 

. 0000 

CMG, -Y SIDE 

43 

. 3 000 

. 00 0 0 

. 00 00 

, 00 00 

. 00 30 

.GGOO 

CMG, + Y 5 I OE 

<♦1+ 

. 0 0 3 0 

, 03 00 

. 00 00 

. 0000 

. 0000 

.COCO 

CMG, X 5 I OF 

u 5 

. 0 0 0 0 

.03 00 

0. 

0. 

3. 

0 . 

ATM SAS, 3 N 1 

!*6 

. 0 030 

. 03 0 0 

0. 

3. 

0. 

0. 

ATM SQS, 3N 3 

L 7 

-. o o bo 

- . 00 0 0 

0. 

0. 

a . 

0 . 

ATM GAS, RN 5 

!# A 

-.0300 

- . 00 0 0 

0. 

0 . 

0. 

3 . 

ATM SAS, PN 7 

P 

.0300 

. 0300 

. 0000 

. 0000 

.3332 

.0000 

SPAR CENTER 

3 ■"* 

. 000 3 

. 00 00 

. 00 00 

. 30 00 

. 0002 

. 0000 

GRA/CAN CENTER 

SUM 

. 0? 7C ' 

.2459 

. .081? 

.6278 

. 09 29 

.0147 
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TABLE A-45 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MOOES GENERALIZED MASS CONTRIBUTION SUMMARY 


TEST MO OE NO. 19A 


TEST 

FREQUENCY = 13 

a 3 (' HZ. 


C OMPONE NT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

<nx> 

(OY) 

(DZ) 

<TX) 

(TY) 

(TZ> 

9R/0WS SKIRT/IU/FAS 

.00 02 

. 0117 

• 0 3 65 

.1304 

. to 0 5 

.0029 

6-FAS 02 TANKS 

. CC 2 3 

. 0110 

.0178 

D. 

0. 

0 . 

MOA/STS/AM 

.0006 

. 1268 

.0172 

. C 3 63 

.0359 

.0124 

6-AM N 2 TANKS 

. CC 0 4 

.4473 

.0840 

0. 

G. 

0 . 

COMMAND/ SERV ICE MOD. 

.0029 

. 1507 

. 0611 

.0305 

.10 2 9 

• CIO 9 

DEPLOYMENT ASSEMBLY 

.0010 

. 03 97 

. 00 35 

0. 

0. 

0 . 

ATM -RACK ,CMGS , 4-SA S 

. 000? 

.0301 

. 00 00 

.cooc 

.0000 

.0000 

ATM-SPAR CENTER 

. CO 0 0 

. C30G 

.3330 

• C 3 0 4 

• C3 3 7 

0 . 

ATM-GRA/CAN CENTER 

. CO 3 0 

• 0 Q C 0 

.conr 

.CODE 

.0337 

.0003 

SUM 

. 00 75 

• 7573 

. 1902 

• C Q 8 1 

.0107 

.0262 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


PR/OWS SKIRT/ IU/F A3 .0222 

F-FAS 02 TANKS -.0311 

MOA/STS/AM .1693 

6-AM N2 TARKS .5316 

COMM A NO /SERVICE MOD. , .2290 

DEPLOYMENT ASSEMBLY .0142 

ATM-RACK,CMGS,4-SAS .0101 

ATM-SPAR CENTER .0011 

ATH-GRA/CAN CENTFR .0C13 
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TABLE A-46 G r NE D ALlZEO MASS ^ ONTR I PUT TONS BY DEGREE OF FREEDOM 



test 

MOOF 

19 A 

RUN NO. 

586 

FREQUENCY = 13. 3D 

m in c 

GMC 

GMC 

GMC 

GMC 

-- GMC 

— GMC 

NODE 

wo. 

( nx) 

( QY) 

(07) 

(TX) 

(TY) 

(TZ) 

DESCRIPTION 

t 

.0000 

. 0049 

. 00 07 

. 00 00 

. 30 04 

.0013 

BASE RNG/OWS SKIRT 

o 

. 0 000 

. roia 

. 0 C 1 7 

. 00 01 

-.0001 

. 0 0 31 

OWS/TU INTERFACE 

7 

. 0 0 02 

. 3025 

. 00 38 

. 00 0 3 

. 00 0 2 

.0015 

TU/FAS INTERFACE 

4 

. 0 0 0 1 

. 000 1 

. 00 03 

0. 

0. 

,0 . 

PAS 02 D0TL1,*Y +Z 

rr 

. 00 0 0 

. 3015 

. 001’ 

0. 

0. 

3 . 

C AS 02 90T L 2 »♦ Y +Z 

F 

. 0 0 2? 

. nc20 

. 00 48 

0 . 

0 . 

0. 

PAS 02 90TL3,-Y 4- Z 

7 

-.0000 

.0018 

.0017 

0. 

0. 

3 . 

PAS 02 D0rt4,-Y + Z 

A 

. 0 000 

■ . no 38 

. 0010 

0. 

0.' 

0. 

pas 02 sorts, -Y -z 

9 

. 0 000 

. 0 ? 1 8 

. 00 81 

0. 

0. 

3 . 

FAS 02 BOT L 6 , - Y -Z 

n 

-.3000 

. 00 0 0 

. 0006 

0 . 

0. 

Q. 

fas/am/oa if, +y 

it 

-.0003 

. 00 0 7 

. 00 00 

0 . 

0 . 

0 . 

PAS/AM/DA IF, +Z 

t? 

. 0 000 

. 00 0 9 

-. 0000 

0. 

0. 

0. 

FAS/AM/OA IF, -Y 

1 7 

.0330 

-.0000 

. 00 00 

3. 

0. 

0. 

FAS/DA I", -Y -Z 

14 

. 0 0 0 0 

. 0014 

. 00 00 

0. 

0 . .. 

0. 

FAS/AM IP, -7 

1 F 

. 0 00 0 

. 00 0 2 

. 00 04 

0 . 

0 . 

3. 

c AS/D A I r , 4-Y -Z 

16 

. 0 00 3 

. 000 3 

. 0004 

. 00 0 6 

. 0000 

.0007 

AM TUNNEL/ SHEAR MB 

1’ 

. 0 001 

. 3071 

. 00 02 

. 00 11 

.0313 

.0017 

AM TUNNEl/STS IF 

1 A 

. 0 0 3 1 

. 0424 

. 00 39 

. 00 29 

. 00 36 

.0100 

MBA /STS INTERFACE 

lo 

. 0 0 04 

. *770 

.0123 

. 00 l 7 

.0039 

-.0000 

MOA CONE/CYL ITRFC 

23 

. 0 0 0 0 

.4251 

.0182 

3. 

3. 

3. 

M2 TANK, +Y, LOWER 

21 

. 0 00 1 

. 00 13 

. OCCF 

0. 

0. 

0. 

N? TANK, <- Y , UPPER , 

7 2 

. 0 0 01 

. 308 1 

.0102 

1. 

0. 

0. 

N2 TANK, 4-7, LOWER 

23 

. 0 0 0 0 

. 00 00 

. 0541 

0. 

0. 

0 . 

N2 TANK, »-Z, UPPER 

? 4 

,0000 

. 3122 

. 00 0 3 

0. 

0. 

0 . 

N? TANK -7, LOWER 

?B 

. 0 0 0 0 

. 00 06 

. 00 05 

0. 

0. 

9 . 

N2 TANK, -Z, UPPER 

?6 

. 0 0 01 

. 00 06 

. 00 37 

. 0 0 0 4 

.00 10 

. 0 021 

CM, PWO BULKHEAD 

? 7 

. 0 0 0 2 

.1311 

, 0446 

-.0003 

. 30 07 

. 0 057 

CM, AFT BULKHEAD 

?° 

.00 14 

. 0391 

. 0 0 22 

. 00 35 

.0011 

. 0 0 06 

SM, pno sjlkheao 

?0 

. 0312 

. 0*99 

. 0111 

. 00 00 

.0011 

. 0 024 

SM, APT BULKHEAD 

Sist 1 

-.0301 

.0*89 

. 00 O 7 

3. 

Q. 

0. 

LOWER O LATCH, DA 

gg?? 

-.0001 

- . 0019 

. 00 35 

3 • 

0. 

0 . 

LOWER 4-Y TRUNNION 

. 0 0 0 0 

. 03 25 

-. 0Q0 7 

0. 

0 . 

0 . 

LOWER -Y TRUNNION 

23 ^ 

, cy?u 

. 0 30 7 

. 9302 

. 0001 

0 . 

0. 

3. 

EREP PACKAGE C.G. 

. 0 000 

. 00 00 

. 00 00 

3. 

0. 

0 . 

ATM PN 6,7 TF , OUTR 


. 13 3 0 0 

. 30 00 

. 00 00 

0. 

0 . 

0 . 

ATM PN 4,5 IF, OUTR 

&& ? 7 

.moo 

. 03 00 

. 00 00 

3. 

0 . 

0 , 

ATM PN 3,1 IF, OUTR 

-.0000 

, 00 0 0 

.0001 

0. 

c. 

3 . 

ATM P,N 2,3 I r , OUTR 

78 

. 0 3 00 

. 0000 

. og on 

3 . 

0 . 

3. 

ATM PN 6,7 TFjINNR 

c 79 

. 0 00 0 

. 3 0 0 G 

. 00 00 

0. 

0. 

3. 

ATM PN 4,5 IP , INNR 

A] 

. 0 3 00 

. 03 0 0 

. 00 00 

• 0. 

0. 

0. 

ATM PM 8,1 IF, INNR 

1*1 

. 0 0 0 3 

. 00 00 

. 00 00 

3. 

0 . 

0 . 

ATM PN 2,5 IP, INNR 

4? 

.10 0 0 

. 00 00 

. 00 00 

. 30 00 

. 30 00 

. 0 000 

C MG , -Y SIDE 

A 3 

. 0 0 00 

. 03 0 0 

. 00 00 

. 00 0 0 

.0.3 00 

. 0000 

C MG 7 -NY SIDE 

44 

. 0 0 33 

. 3000 

. 00 00 

. 00 0 3 

. 00 00 

. 0 030 

CMG, 4-X SIDE 

45 

. 0 0 3 0 

. 00 00 

0. 

3. 

0. 

0, 

ATM SAS, 3 N 1 

4 6 

, 0 0 0 0 

. 00 0 0 

0. 

0 . 

0. 

0. 

AT M SAS, 3 N 3 

1*7 

. o mo 

. 0300 

c. 

3. 

0. 

0. 

ATM SAS, 3 N 5 

48 

-.0030 

- . 3000 

0. 

0. 

0, 

0 . 

ATM SAS, 3 N 7 

40 

, 0 0 30 

. 00 00 

. 0000 

. 00 0 4 

. 0007 

. 0000 

SPAR CENTER 

r 0 

, 3 0 0 0 

.0300 • 

. 0000 

. 00 05 

.0017 

. 0 000 

OR A/C AN CENTER 

,SI.IM 

.007^ 

.7573 

. 1932 

. 0081 

.0107 

. 0262 
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TABLE A-47 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MODES GENERALIZED MASS C ONTR IBI'TION SUMMARY 


TEST MODE NO. 2GA 


TEST 

FREQUENCY = 13 

.68 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

COX) 

COY) 

(OZ> 

<TX) 

(TY) 

(TZ) 

BR/OHS SKIRT/IU/FAS 

• CO 0 7 

. 0381 

. 30 87 

• C J 1 3 

.rooi 

.3013 

6-FAS 02 TANKS 

. 0043 

.0145 

. 0137 

0. 

0. 

0 . 

MO A /STS /AM 

. 00 1C 

. 0612 

.14 94 

.0005 

.0293 

.03 19 

6-AM N 2 TANKS 

.0040 

. 33 89 

.15 19 

e. 

0. 

0 . 

COMMAND/SERVICE MOD. 

.0019 

. 0367 

.16 65 

.0008 

.0063 

.0011 

DEPLOYMENT ASSEMBLY 

. 0003 

. 00 31 

. 3) 12 

0. 

0. 

g . 

ATM-RACK,CMGS,4-SAS 

. GO 25 

. 00 03 

. 00 21 

.oooc 

• cooc 

. CO 0 0 

ATM-SPAR CENTER 

.cooe 

. 0)06 

. 00 Of 

.0311 

.0065 

0 . 

ATM-GRA/CAN CENTER 

.0001 

. 00 00 

.0) 01 

.014 

.0354 

.0012 

SUM 

.0148 

.4335 

. 49 36 

.0049 

.04 75 

. 0056 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


RR/OWS SKIRT/IU/FAS .020 2 

6-FAS 02 TANKS .0324 

MDA/STS/AM .2433 

6-AM N2 TANKS .4649 

COMMAND/SERVICE MOO. .2133 

DEPLOYMENT ASSEMBLY .0046 

ATM-RACK,CMGS,4-SAS . .0050 

' ATM-SPAR CENTER . 3081 

ATM-GFA/CAW CENTFR .0C82 
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TABLE 

A -48 G- 

NEPAL IE 

ED MASS 0 ON T P I BUTTONS 9Y 

DEGREE 

OF FREEDOM 


TRST 

MOnc 

- 20 A 

PUN NO. 

A?’ 

FREQUENCY = 13.63 

node 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 

NO. 

(07) 

(OY) 

(07) 

(TX) 

(TY) 

( T 7 ) 

DESCRIPTION 

1 

. 0 00 7 

. 0027 

. 0058 

. 0033 

. 00 01 

. 0 039 

BASE PNG/DWS SKIPT 

■2 

. 0 00 0 

.0008 

.0311 

. 00 05 

-.0300 

-.0000 

OWS/IU INTERFACE 

7 

. 0000 

. 0 C 1 4 

. 00 13 

. 00 04 

-.0000 

. 0 005 

TU/FAS INTERFACE 

4 

.nooi 

. 000 3 

. 00 02 

0. 

0. 

9. 

C AS 02 90ril,«-Y + Z 

r 

. 0 008 

. or 16 

. 00 38 

0. 

0. ■ 

0. 

FAS 02 90rL2,+Y +Z 

6 

.0022 

. 0023 

.0012 

G. 

0. 

0. 

FAS O? 90T L 3, - Y +Z 

~9 

. roil 

. or 1 8 

. 0 0 48 

3. 

0. 

0 . 

FAS 02 90TL4,-Y +Z 

8 

-. 0 0 0 0 

. 0050 

-. 00 00 

0. 

0 . 

3. 

C AS 02 DOT L 5 , - Y -Z 

q 

. 0 001 

. 00 36 

. 00 38 

0 . 

0 . 

0. 

FAS 02 DOT L 6 , -Y -Z 

10 

-.0001 

. 00 05 

-. 00 03 

0. 

0 . 

0 . 

FAS/AM/OA IF, +Y 

it 

. 0 3 0? 

- . 000 0 

. 00 01 

0. 

0 . 

0. 

fas/am/da if, +z 

l? 

. 0 00 0 

. or 13 

. 00 03 

3. 

0. 

) . 

^AS/AM/OA IF, -Y 

17 

. 0 000 

. 00 0 2 

. 00 01 

3. 

3 . 

0. 

RAS/OA I-, «Y -Z 

14 

.0002 

,0012 

. 00 01 

0. 

3 . 

0. 

FAS/PM T c , -7 

10 

.10 0 0 

.0001 

. 00 03 

3. 

3. 

0. 

FAS/DA l- , fY -Z 

I s . 

. 0 0 30 

.00 10 

. 00 62 

-. 3Q0G 

.0012 

. 0 032 

AM TUNNEL/SHEAR MB 

1* 

. 0 00 2 

.0113 

. 0013 

. 3 G 0 7 

. 0078 

. 0 030 

AM TUNNEL/STS IF 

10 

. 0 0 0 3 

. 0274 

. 0317 

. 30 04 

.3197 

.0018 

MO A /STS IVTFPcaCE 

n 

. 0 004 

.0255 

. 1102 

-.0006 

.0346 

-.0000 

MO A CONE /CY L IT»FC 

?o 

. 0 008 

. 2*38 

. 0255 

0. 

0. 

0 . 

M2 TANK, *- Y , LOWER 

?i 

. 0 001 

.3761 

. 030? 

0. 

0. 

0. 

N2 TANK, +Y, UPPER 

?•> 

. 0 008 

. 0349 

. 0098 

0. 

0. 

0. 

N2 TANK, fZ, LOWFR 

? 7 

. 0 019 

. 00 0 1 

. 0123 

0. 

0 . 

0 . 

N2 TANK, *Z, UPPER 

? 4 

. 0 007 

. 00 31 

„ 0 9 07 

3. 

3. 

0. 

N2 TANK -Z, LOWER 

7~ 

. 0 004 

.03 09 

. 0133 

3. 

0 . 

0 . 

N2 TANK, -7, UPPER 

78 

-.0001 

. QC 35 

,0166 

. 0CG1 

. 0074 

. 0 0 07 

CM, FW O BULKHEAO 

? 7 

. 0 0 20 

. 0243 

. 1074 

. 00 00 

.3013 

. 0 001 

CM, A^t BULKHEAO 

’0 

. 0 0 00 ' 

. 3021 

. 0056 

. 00 00 

. 0 3 05 

-. 0 000 

SM, FWD 9JLKHEA0 

?° 

. 0 00 0 

. 0 n 98 

. 0369 

. 00 07 

.0311 

. 0 0 34 

SM, AFT BULKHEAO 

?0 

.0010 

. 00 79 

-. 0300 

3. 

0 . 

0. 

LOWE® □ LATCH, DA 

71 

. 0 001 

-. "C06 

. 0014 

0. 

0. 

1 . 

LOWEP + y TRUNNION 

to 

. 0 0 0'’ 

-.0003 

-. 00 02 

0. 

0 . 

0 . 

LOWFR -Y TRUNNION 

77 

. 0 300 

. 00 0 0 

. 00 00 

0 . 

0 . 

0 . 

ERER PACKAGE C.G. 

74 

. 3000 

. 00 0 0 

. 00 07 

0. 

0 . 

0 . 

ATM PN 6,7 IF , OUTR 

TC 

. 0 003 

. P r 0 0 

, 00 37 

0. 

0. 

0. 

ATM pn 4,5 IF, OUTR 

76 

. 0 003 

.O^OO 

. 00C1 

0. 

0 . 

0 . 

ATM ®N 8,1 TF,OUTR 

7 7 

. 0 000 

.0003 

. 00 02 

0. 

0. 

0. 

ATM PN 2,3 IF, OUTR 

7 8 

. 0 0 04 

. 00 0 1 

. 00 04 

0. 

0. 

0 . 

ATM PN 6,7 IF , INNR 

7 9 

, 0 009 

- . ocoo 

. 00 01 

3. 

3. 

0 . 

ATM PN 4,5 IF, INNR 

up 

. 0 0 03 

- . 00 0 1 

. 00 03 

-J « 

0 . 

0 . 

ATM PN 8,1 IF, INNR 

4i 

. 0 0 0 4 

. 0 3 0 2 

. 03 01 

0. 

0. 

0. 

ATM D N 2,7 IF, INNR 

4? 

• 0 0 C 1 

. 00G0 

. 00 00 

-. 00 00 

. 03 00 

. 0 00 0 

CMG , -Y SIDE 

47 

. 0 0 0 1 

. 30 00 

. 0000 

. oooc 

. 0 030 

. 0 000 

CMG, 4-Y SIDE 

44 

. 0 0 01 

. 030 0 

. 00 01 

. 0000 

. 00 03 

. 0 000 

CMG, +X SIOE 

4 o 

.0010 

. 03 00 

0. 

0 . 

0 . 

0 . 

ATM S A S , 3 N 1 

UP, 

. 0 00 0 

. 30 0 0 

0. 

0. 

3. 

0 . 

ATM SAS, =>N 3 

47 

. 0 0 0 0 

.0000 

0. 

0. 

3 . 

J . 

■ATM SAS, 3 N 5 

’.0 

. 0 03 0 

. 00 00 

Q. 

0. . 

0. 

0. 

ATM SAS, 3n 7 : 

4 9 

. 0 3 00 

. 00 06 

. 0300 

. 00 10 

.0085 

. 0000 

SP A° CENTER 

EO 

. 0 00 1 

. 00 00 

. 00 01 

. OC 14 

. 0054 

.0012 

GRA/CAN CENTER 

7 JM 

. 0148 

.4335 

.4936 

. 0 349 

.0475 

. 0056 
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TABLE A-49 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MODES GENERALIZED MASS CONTRIBUTION SUMMARY 

TEST MODE NO. 21A TEST FREQUENCY = 14.55 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

(OX) 

<OY> 

(DZ) 

(TX) 

(TY) 

(TZ> 

9R/0WS SKIRT /IU/FAS 

.0001 

.0023 

.00 32 

• COCO 

. to a i 

.0005 

6-FAS 02 TANKS 

. 0025 

. 0058 

.0078 

0. 

0. 

0 . 

MDA/STS/AM 

. 0000 

. 1102 

. 04 00 

• C 216 

.03 41 

.0160 

6-AM M 2 TANKS 

. 0023 

.5918 

.0310 

0 • 

0. 

a . 

COMMAND/ SERVICE MOD. 

.0027 

. 1168 

• 02 IP 

.1356 

.CO 13 

• 074 

DEPLOYMENT ASSEMBLY 

. 0001 

-.0001 

. 00 45 

0 0 

0 . 

0 . 

ATM- RACK ,CMGS»4-SAS 

. CO 0 2 

. 03 01 

. 00 03 

.coot 

• 0030 

.0000 

ATM-SPAR CENTER 

. 0000 

. 0300 

. 03 0C 

• P00C 

• CO C 3 

0 . 

ATM-GRA/CAN CENTER 

.0000 

. o 1 C 1 

.0001 

• mi 

.004 

.000 0 

SUM 

. 0079 

. 8269 

. 10 80 

.0273 

. CO 6 1 

.0239 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


BR/OWS SKIRT/IU/F AS .0063 
6-FAS 02 TANKS .0161 
MDA/STS/AM .1919 
6-AM N2 TANKS .6251 
COMMANO/SERVICE HOD. .1547 
DEPLOYMENT ASSEMBLV .GC44 
ATM-RACK,CMGS,4-SAS .0036 
ATM-SPAR CENTER .0003 
ATM-GRA/CAW CENTER .0007 
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TABLE A-50 GFMFOftLTZEO MASS CONTRIBUTIONS RY DEGREE OF FREEDOM 




T r ST 

M OD £ 

210 

RUM NO. 

633 

FPEOUENCY = 14.55 


Mon c 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 


MO. 

COX) 

COY) 

(07) 

( TX) 

(TY) 

( T 7 ) 

DESCRIPTION 


1 

. 0000 

.0004 

. 0023 

-.3000 

. 30 30 

. 0002 

RASE RNG/DWS SKIPT 


2 

. 0 000 

. 00 04 

. 0001 

. acoo 

-.0003 

-.0000 

OWS/T'J interface 


7 

. 0 000 

. 00 0 8 

. 0007 

. 00 00 

. 0001 

. 0003 

TlJ/F A S INTERFACE 

Sg 

4 

. 0 0 0 2 

. 00 14 

. 00 05 

0 . 

0 . 

Q . 

FAS 02 ROTLl, + Y + Z 

~ 

. 0 0 0 0 

. 00 02 

. 0018 

0 . 

0 . 

3 . 

FAS 02 3011 2, *Y +Z 

§3 

c. 

. 0 007 

.0314 

. 0015 

a. 

0. 

3. 

FAS 02 9DT L 3 , - Y +Z 

2 & 
<y 

V 

8 

.001? 
. 0 0 0 ? 

. 00 0 1 
. 0025 

.0011 
. 03 04 

0 . 

0 . 

3. 

0. 

0 . 
0 . 

C A S 02 DOT L 4, - Y +Z 
FAS 02 90T L 5 , - Y -Z 

p* 

0 

. 0 0 0 0 

.0002 

. 0026 

3 . 

0. 

0. 

FAS 02 301 L 6, - Y -Z 

38 

O Pi 

tr 

-.0003 

. 00 0 0 

-. 00 00 

0. 

0. 1 

0. 

FAS/AM/DA IF, +Y 

it 

. 0 00 0 

. 00 04 

. 00 03 

0. 

0 . 

0 0 

PAS/AM/DA IS *Z 

Pi fx. 

1? 

-. 0 fl Q0 

. 00 01 

. 00 01 

0 . 

0. 

0. 

FAS/AM/DA IF, -Y 

©o 

l 3 

-. 0 00 0 

.0*01 

. 0 0 01 

3 • 

0 . 

3 . 

FAS /DA IF, -Y -Z 


1 4 

. 0 000 

. 00 0 1 

. 00 00 

0. 

0. 

0 . 

FAS/AM IF, -Z 


1" 

. 0000 

-.3000 

. 00 03 

3 . 

3. 

0. 

FAS/DA I-, + Y -Z 


16 

. 0 00 0 

.0000 

. 00 01 

.00 32 

. Q3C1 

. 0 03 3 

AM TUNNEL/SHEAR W9 



. 0 00 0 

.0016 

.00 13 

. 0 0 9G 

. 00 35 

. 0 026 

AM TUNNEL/STS .IF 


18 

. 0 000 

,0704 

.0157 

. 0054 

. 0030 

.0 127. 

MQA/STS IN T ER r ACE 


n 

. 0 "00 

. " n 32 

. 02 37 

. 00 39 

.QGC4 

. 0Q0 C 

mo a cone/:yl itrfc 


?c 

.0007 

.0015 

. 00 36 

0. 

0 . 

0 . 

N2 TANK, f Y , LOWER 


?i 

. 0 n 1F> 

.*754 

. 0019 ‘ 

0 . 

0 . 

0 . 

N2 TANK, +Y, UPPER 


27 

. 0 0 01 - 

, 0 C 8 3 

. 0000 

0 . 

0 . 

0 . 

N2 TANK, +Z, LOWER 


23 

. 0 0 0 1 

. 00 07 

. 0231 

0 . 

0 . 

3. 

N2 TANK, *Z, UPPER 


? 4 

. 0 00 1 

. 00 30 

.0018 

0 . 

0 . 

0 . 

N 2 TANK -7, LOWER 


pc 

. 0 0 0 ? 

.0020 

* 00 05 

3. 

0 . 

0 . 

N2 TANK, -Z, UPPER 


26 

. 0 0 0 1 

. 0068 

. 0022 

. 0005 

. 0005 

. 0 027 

CM, FWO 9JLKHEA3 


?▼ 

-.0030 

. 0^97 

.0114 

. 0009 

. 0006 

. 0 036 

CM, A r T BULKHEAD 


73 

.0014 

. 0050 

. 00 2 ? 

.3013 

. 0 0 0 1 

. 0 005 

SM, F W D TJLKHEAD 


?0 

. 001 ? 

. 0253 

. 005? 

0 30 29 

. 0000 

. 0 006 

SM, AFT 9JLKHEA0 


30 

. 0 0 3 0 

-.0003 

-. 0003 

0 . 

0 . 

0 . 

LOWFo n LATCH, OA 


*1 

-.0 001 

. 000 1 

. 00 07 

0. 

0. 

0. 

LOWFP ♦ Y TRUNNION' 


77 

. 0 00 1 

. 000 1 

. 0037 

3. 

0. 

0. 

LOWfp -y r pijnnION 


77 

. 0 3 0 0 

. 000 1 

. 00 00 

0. 

0. 

0 . 

EPEP PACKAGE C , G , 


74 

. 0 0 3 0 

,0000 

-. 00 00 

0. 

0 . 

0 . 

ATM PN 6 , 7 IF , OUTR 


?5 

-.3000 

. 00 00 

. 0000 

0. 

0. 

3 . 

ATM PN 4,5 IF, OUTR 


7F 

-.0 000 

. 00 0 0 

. 03 0? 

0. 

0. 

0. 

ATM PN 9,1 IF, OUTR 


77 

. 0 0 00 

. 0000 

. 00 00 

3. 

3. 

0. 

ATM PN 2,3 IF , OUTR 


7° 

. 3 0 0 3 

. 00 00 

-. 00 03 

0. 

0 . 

3 . 

ATM PN 6,7 IF , INNR 


77 

. 0 003 

. 00 0 0 

-. 0000 

3. 

0. 

3 . 

ATM PN 4,5 IF , IN MR 


4 n 

. 0 001 

- . 0000 

. CO 00 

0. 

0. 

0. 

ATM PN 3,1 IF, INNR 


41 

. 0 030 

.00 00 

. 00 00 

3. 

0. 

0. 

ATM pn 2,3 IF, INNR 


4? 

. 0000 

.0300 

-. 0003 

. 30 00 

. 3 G Q 0 

. 0 000 

CMG, -Y SIDE 


47 

. 0 000 

. 00 0 0 

. 0000 

. 00 00 

. 0 0 00 

. 0 000 

CMG 9 ♦ Y SIDE 


44 

, 0 0 0 0 

.0000 

. 00 00 

-.0000 

' . 00 00 - 

. 0 000 

CMG, v< SIDE 


45 

-. 0000 

- .0000 

0. 

0% 

0 . 

0 . 

ATM SAS', p N 1 


4 Pi 

. 0000 

. 03 0 0 

0. 

3 c 

0. 

0 . 

ATM. SAS, 3 N 3 


4 "* 

. 0 00 0 

.0300 

0. 

0. 

0 . 

0 . 

ATM S A S • 7N 5 


43 

.0000 

. no 00 

0. 

0. 

0 . 

0 . 

ATM S 4 S , ' J N 7 


4T 

. 0 000 

. 00 0 0 

. 00 00 

. 00 00 

. 00 0 3 

. 0 00 0 

SR A p CENY-p 


r 1 

. 0000 

. 0001 

. 0001 

'. 00 01 

. 30 04 

. 0000 

gra/can CENTER 


SLIM 

. 0 07Q 

.«269 

.1080 

. 3 273 

. 0061 

. 0239 
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TABLE A-51 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MODES GENERALIZED MASS CONTRIBUTION SUMMARY 


TEST MODE NO. 22B 


TEST 

FREQUENCY = 15 

.4T HZ. 



COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

10X1 

(OY) 

(DZ) 

(TX) 

(TY) 


CVZ) 

BR/OWS SKIRT/IU/FAS 

.0010 

. Cl 0 8 

.0119 

. C 3 5 1 

.60 29 


.0348 

6-FAS 02 TANKS 

. 13 26 

. 0593 

. 0686 

0. 

0. 

0 


MOA/STS/AM 

. 0002 

.1203 

.0154 

. 0 7 5 C 

.00 51 


.0295 

6-AM M2 TANKS 

.0002 

. 1360 

.10 81 

0. 

C. 

0 


COMMANO/SERV ICE MOD. 

.0023 

.1155 

. C2 36 

.C1Q8 

. CO 3 7 


.0102 

DEPLOYMENT ASSEMBLY 

. Cl 3 8 

. C26C 

. 0 3 48 

C. 

n 

a 

3 


4TM-RACK,CMGS,4-SAS 

. 0002 

.0031 

. 30 0 2 

.OOCC 

. CO 0 0 


.000 0 

ATM-SPAR CENTER 

.0000 

. .300 

-.00 DC 

' .6 321 

. 00 0 0 

0 


ATM-GRA/CAN CENTER 

.0001 

. 0301 

. 33 OC 

.6328 

.CO 30 

\ 


. CO 3 0 

SUM 

.15 0 3 

.4681 

. 23 27 

.0957 

.CO 88 


. C445 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


BR/OWS SKIRT/IU/F AS .0364 
6-FAS 02 TANKS .2606 
MDA/STS/AM .2455 
6-AM N2 TANKS .244 3 
COMMA NO /SERVICE MOD. .1630 
DEPLOYMENT ASSEMBLY .0446 
ATM-RACK,CflGS,4-SAS .0004 
ATM-SPAR CENTER .0021 
ATM-GRA/C AN CENTER .0030 


TABLE A-52 - «?a L T? f n MOSS CONTRIBUTIONS BY DEGREE OF PRSEDOM 



TEST 

MO n E 

22P 

RUN NO. 

654 

FREQUENCY = 15.4] 

MDD- 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC NODE 

NO , 

(DX1 

<OY) 

<0?\ 

< TY1 

<TY> 

rm DESCRIPTION 

1. 

. 0000 

. 300 1 

. 00 31 

.0048 - 

.0016 

. 0039 

BASE RNG/DWS SKIRT 

p 

0000 

. 0324 

. 0023 

. 00 01 

. 0008 

. 0009 

OWS/IU TNTEPFACE 

' X 

. 0 0 04 

. 0C 18 

. 00 33 

. 00 02 

. 00 05 

-.0000 

IU/FAS INTERFACE 

U 

. 0 0 90 

.0138 

. 0075 

3. 

0. 

0. 

FAS 02 90TL1,+Y +Z 

~ 

. 0406 

. 0382 

. 0160 

0. 

0. 

0. 

FAS 02 OOTL2,+Y +Z 


. C 003 

. 00 09 

-. ooco 

3. 

0. 

3. 

FAS 02 BOT L 3, - Y +Z 


.0024 - 

. 00 0 0 

. 0021 

0. 

0. 

0 . 

FAS 02 90TL4,-Y +Z 

Q 

. 0426 

.0180 

.0166 

3. 

0. 

0 . 

FAS 02 BOT L F , - Y -Z 

rx 

.0367 

.0184 

. 0274 

0. 

0. 

0. 

FAS 02 BOT L 6 ♦ - Y -Z 

in 

. 0 00? 

.0304 

-. 0000 

0. 

3. 

0. 

FAS/AM/OA IF, +Y 

11 

.0002 

. 0312 

. 0016 

0. 

0. 

0 . 

FAS/AM/OA IF, +Z 

1 ? 

. 0001 

. 0027 

. 001? 

3. 

0. 

0. 

FAS/AM/OA IF, -Y 

is 

-.0000 

.03 16 

-. 0010 

0. 

0. 

0. 

FAS/DA ir, - Y -Z 

i 4 

.0 301 

.0006 

. 0001 

0. 

0. 

0. 

FAS/AM IP, -7 

IF 

. 0 000 

. 03 00 

. 00 03 

0. 

0. 

0. 

FAS/OA IF, 4-Y -Z 

.1 F 

. 0 ^00 

. 0062 

. 0021 

. 0070 

. 0 03 0 

. 0001 

AM TUNNEL/SMEAR WB 

l? 

. 0 000 

. 0346 

. 0064 

. 0259 

.0012 

. 0 069 

AM TUNNEL/STS IF 

1? 

. 0 00 1 

. 0093 

. 0000 

. 0251 

.00 21 

.0211 

MOA/STS INTERFACE 

1 0 

.0003 

.10 0 3 

. 0068 

. 3162 

.301? 

.0014 

MDA CONE/CYL ITRFC 

20 

. 0 000 

. 0047 

. 0172 

0. 

0. 

3 . 

N? TANK, 4-Y, LOWER 

21 

. 0001 

.0330 

. 0110 

0. 

0. 

0 . 

N2 TANK, 4-Y, JDPER 

2 "> 

. 0 000 

. 0417 

. 0 0 06 

3. 

0. 

3 . 

N? TANK, 4-7, LOWER 

**7 

. 0 000 

. 0 7 02 

. C183 

0. 

0. 

3. 

N2 TANK, 4-Z, UP°ER 

24 

.3C31 

.0261 

.0366 

3 . 

0 . 

3 . 

N2 TANK -7, LOWER 

?F 

. G000 

. 00 0 2 

* 024? 

0. 

0. 

0 . 

N? TANK, -Z, UPPER 

pc. 

. 0 0 0 0 

. 0260 

. 0047 

. 00 22 . 

. 00 0 4 

.0038 

CM, F/JD 9JLKHEA0 

? 7 

-. 0 000 

. 067? 

.0173 

. 0044 

. 0 0 c ? 

. 0057 

CM, APT BJLKHEAO 

28 

.0013 

. 0012 

. 00 01 

. 0002 

-.0000 

. 0 004 

SM, FWD BULKHEAD 

?Q 

. 0 005 

. 0211 

.0013 

. 3041 

. 00 3 1 

. 0 00 3 

SM, AFT BJLKHEAO 

7 0 

. 3 0 04 

. 0301 

. 00 03 

0. 

0. 

0 . 

LOWER O LATCH, DA 

7 1 

.0100 - 

. 00 06 

. 0063 

0. 

0. 

0. 

LOWFP + Y TRUNNION 

?? 

• ‘0071 - 

. 0338 

-. 0014 

3 . 

0 . 

0 . 

LOWER -Y TRUNNION 

7 7. 

. 0007 

. 000 2 

. 00 02 

0. 

0. 

0 . 

EREP PACKAGE C.G. 

?4 

. 0 00 0 

.0000 

. 0001 

0. 

0 . 

0. 

ATM PN 6,7 IF,OUTR 

?r 

-. ocoo 

. 0000 

. G 0 00 

0. 

0. 

0. 

ATM PN 4,5 IF,OUTP 

xc. 

.0000 

. 00 0 0 

. 00 00 

0. 

0 . 

0 . 

ATM P N 8,1 IF , OUT R 

^ 7 

. 3 0 03 

. 00 00 

. 00 00 

0. 

0. 

3 . 

ATM PN 2,3 IF , OUTR 

7 A 

. 0 3 0 0 

. 00 0 0 

. 00 03 

0. 

0. 

0 . 

ATM PN 6,7 IF , INNR 

7 9 

. 0 000 

.3000 

. 0000 

3. 

0. 

0. 

ATM PN 4,5 TF,INNR 

t* 0 

. 0 0 3 0 

. 03 0 0 

. 00 03 

0. 

0. 

0. 

ATM PN 8,1 IF, INNR 

41 

.•3 3 00 

.3000 

. 0 J 0G 

0. 

0. 

0. 

ATM PN 2,3 IF, INNR 

A? 

. 0 0 0 3 

. 0 3 0 0 

. 0000 

. 00 00 

.ooco 

. 0 00 0 

CMG, -Y SIDE 

A 7 

. 0 n 30 

. 030 0 

. 0000 

-.3000 

. 0000 

. 0 000 

CMG, 4-Y SIDE 

uu 

. O^OO 

.0000 

. 0000 

- . 3300 

. 00 00 

. 0 000 

CMG, +X SIDE 

4P 

-.0003 - 

. 00 00 

0. 

3 . 

0. 

0 . 

ATM SAS, 3 N 1 

AP 

. 0 00 3 

,3‘2 0 0 

0. 

0. 

0. 

3. 

ATM SAS, ?N 3 

4 7 

. 0 00 3 

. 00 0 0 

0. 

0. 

0. 

0. 

ATM SAS, 3 N 5 

u<* 

. 3 3 0 0 

. 0 0 0 0 

0. 

0. 

0 . 

0 . 

ATM SAS, PN 7 

AB 

. 3303 

. 30 0 0 

-. 0000 

. 00 21 

.00 0 3, 

. 0 000 

SPAR CENTER 

" 0 

. 0 3 0 1 

.0001 

. 00 00 

. 00 28 

• 0 0 0 0 

. 0 000 

GRA/CAN CENTER 

SUM 

.15 0 7 

.4681 

.2327 

.3957 

• QQ88 

. 0445 
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TABLE A-53 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MODES GENERALIZE 0 MASS CONTRIBUTION SUMMARY 


TEST MODE NO. 22A 


TEST 

FREQUE 

NCY = 15 

• 78 HZ. 


COMPONENT 

GWC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

<BX) 

(OY) 

(DZ) 

(TX) 

(TY) 

(TZ) 

3R/0WS SKIRT/IU/FAS 

. 003? 

.mi 

.0166 

.10 12 

. C100 

.0054 

6-FAS 02 TANKS 

.2300 

. 0753 

.0449 

0. 

c. 

0 . 

MOA/STS/ AM 

. 00 30 

. 1061 

.05 92 

. C 1 c c 

. 02 25 

.0165 

6- AM N 2 TANKS 

. 0011 

. 01 7 C 

.07 47 

0. 

0. 

0 . 

COMMAND/ SERVICE MOD. 

.0113 

. 1545 

. 03 4 0 

, C 2 25 

• CO 5 6 

.015 8 

DEPLOYMENT ASSEMBLY 

.0192 

. C 1 8 3 

• 00 15 

C. 

0. 

0 . 

ATM-RACK ,CMGS, 4-SAS 

.0013 

.0022 

. 03 11 

. C 3 C C 

.Cl 0 0 

.0000 

ATM-SPAR CENTER 

.0002 

• 3920 

. 0000 

.CO 06 

. 0307 

0 . 

ATM-GRA/CAN CENTER 

.0003 

. 0302 

• 03 01 

. C 0 0 8 

.0307 

.0052 

SUM 

.2703 

. 3849 

.23 22 

. l» 35 2 

.0395 

. C 37 9 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


RR/OWS SKIRT/IU/FAS 

.0474 

6-EAS 02 TONKS 

.3511 

MDA/STS/AM 

.2173 

6- A M N2 TANKS 

.3923 

COMMANO/SERVICE MOD. 

. 2437 

DEPLOYMENT ASSEMBLY 

. 3390 

ATM-RACK, CMGS, 4-SAS 

. 0 C 4 7 

ATM-SPAR CENTER 

. 0C 15 

ATM-GRA/CAN CENTER 

.0023 


A-57 

TABLE A-54 G er*,, cos L T 7 ED MASS CONTP IBUTIONS S Y DEG REE OF FPEEDOI 



TEFT 

mdof 

22 A 

PUN Nf>. 

506 

FRFOUENCY = 15 , 7 8 

►ions 

GMC 

GMC 

GMC 

GMC_ 

GMC 

GMC 

. — NODE — 

' no. 

(OX) 

(0Y) 

(07) 

( T X ) 

(TY) 

(TZ> 

DESCRIPTION 

1 

.3003 

. 00 08 

. 0035 

.00 12 

. 0068 

. 0 044 

3ASF RNG/OWS SKIRT 

2 

-.0001 

. 00 38 

. C 3 35 

. 3 0 0 0 

. 0021 

. 0 009 

9WS/TU INTERFACE 

? 

.0019 

. 00 34 

, 00 22 

-.0000 

.001? 

. 0 001 

TU/FAS INTERFACE 

4 

. 0085 

.0174 

. 0052 

0. 

0. 

0 . 

FAS 02 gOT-Llf+Y + Z 

't 

.0831 

. CO 55 

-.G175 

0. 

Q . 

6 . 

FAS 02 90TL 2, + Y *1 

6 

. 0 031 

.0806 

. 0319 

j. 

0. 

0. ' 

FAS 02 90T L 3, -Y + Z 

7 

. 0 146 

-.0000 

. 00 81 

3. 

0 . 

0 . 

PAS 02 90ni.,-Y + Z 

8 

.0733 

. 0379 

. 0121 

3. 

-0. 

3. 

FAS 02 SOT L 5 , - Y -Z 

3 

. 0-38 

.0139 

. 00 01 

G. 

0. 

0 . 

PAS 0 ? sons, -Y -Z 

13 

. G 00 3 

- . 0001 

. 00 06 

3. 

0 . 

0 . 

fas/am/oa if, +y 

It 

. 0 00 3 

. 00 29 

. 0019 

3. 

0. 

0 . 

FAS/AM/OA IF, + 7 

1? 

. 0001 

. 00 07 

. 0042 

0. 

0. 

0. 

fas/am/oa if, -y 

1 3 

. 0 0 30 

-.0313 

. 00 06 

0 . 

0 . 

0 . 

FAS/OA IP, -Y -Z 

14 

.0001 

.0010 

. 00 01 

3. 

0. 

0 . 

FAS/AM IF, -Z 

l* 

. 0000 

- . 00 00 

. 0001 

0. 

0 . 

0 . 

FAS/OA I-, *Y -Z 

I s 

. 0 00 ? 

. 00 0 2 

. 00 32 

. 0014 

. OCOO 

. 0000 

AM TUNNEL/SHEAR WB 

1” 

. 0004 

.000 2 

. 0042 

.0045 

. 0042 

. 0 0 30 

AM TUNNEL/STS IF 

18 

. 0012 

. 0235 

. 00 0 3 

. 0021 

. 3129 

.0132 

MOA/STS IN T FRp ACE 

10 

.0012 

. 0022 

. 0515 

. 00 21 

.0065 

. 0 00? 

MOA CONE/CYL I T R F C 

21 

. 0008 

. 00 00 

.0115 

3 . 

0 . j 

1 . 

M2 tank, *y, lower 

?1 

. 0031 

.0000 

. 0079 

0. 

0. , 

0 . 

N2 TANK, *Y, UPPEP 

?o 

. 0 00 1 

. 0076 

. 0014 

0. 

0. 

.0 . 

N2 TANK, 4-Z, LOWER 

03 

. 0 0 3 0 

. 00 82 

.0105 

0. 

0 . 

0 . 

N2 TANK, f Z , UPPER 

?4 

. 0 00 0 

.0010 

.0193 

G. 

0. 

3 . 

N2 TANK . - 7 , LOWER 

? r 

. 0002 

. 00 0 1 

. 0243 

0. 

c. 

0 . 

N2 TANK, -7, U°PER 

OS 

.0049 

. 0061 

. 00 01 

. 00 82 

. oet? 

. 3050 

CM, FWO SJLKHEAD 

?’ 

-. 0 0 0 0 

. 0 n 62 

. 00 01 

. 00 80 

-.0000 

. 0 052 

CM, AFT SJLKHEAD 

?« 

. 0 049 

. 0148 

. 00 04 

. 00 02 

. 0005 

. 0G13 

SM, FWD SJLKHEAD 

?0 

' . 00 20 

. 0374 

. 0333 

. 0051 

. 00 39 

. 0 043 

SM, AFT SJLKHEAD 

30 

. 0021 

. 0231 

. 00 19 

3 . 

0 . 

0 . 

LOWEP O LATCH, OA 

31 

.0137 

. 00 0 3 

-. 00 04 

0. 

0 . 

3 . 

LOWER + Y TRUNNION 

77 

. 0014 

- . 0051 

00 01 

0 . 

0 . 

0 . 

LOWER -Y TRUNNION 

7 7 

. 00 20 

. 00 0 0 

-. 00 03 

0. 

3. 

0. 

EPEP D ACKA G F C.G. 

34 

. 0 001 

- . 00 0 0 

. 00 01 

0 . 

0. 

0 . 

ATM pn 6,7 TF , OUTR 

3 r 

.0004 

- . OCOO 

. 0001 

a . 

0. 

0 . 

ATM PN 4,5 IF, OUTR 

3 A 

. 0 00 3 

. 00 0 0 

. .0003 

o . 

0. 

0. 

ATM PN 8,1 IF, OUTR 


. 0 00 3 

. 000 2 

. 00 00 

3 . 

0. 

3. 

ATM PN 2,3 TF , OUTR 

*8 

-.0000 

.0012 

. 00 00 

0 . 

0. 

0. 

ATM pn 6,7 IF, INNR* 

30 

. 0004 

.0003 

. 00 01 

0 . 

0 . 

0 . 

ATM PN 4,5 IF , IN NR 

4 0 • 

-.0003 

. 000 1 

. 00 02 

0 . 

0. 

0 . 

ATM PN 8,1 TF , INNR 

41 

-.0000 

. 0CC1 

. 00 00 

0 . 

0. 

0. 

ATM PN 2,3 IF, INNR 

17 

. 00 0 1 

. 00 0 1 

. 00 00 

. 0000 

-. 0 0 3 0 

. 0 00 0 

CMG, -Y SIDE 

43 

. 0 3 0 0 

. 000 1 

. 0001 

.0000 

. 00 00 

, 000 c 

CMG , +Y SIDE 

44 

. 0 0 0 0 

. 00 00 

. 00 03 

. 0000 

. . 0030 

. 0 000 

CMG, fX 3IOE 

4 5 

. 0 000 

. 00 0 0 

c. 

0 . 

0. 

0. 

ATM SAS, 3 N 1 

AS 

. 00 0 0 

. 00 0 0 

c. 

0 .” 

0. 

0 . 

ATM SAS, 3 N 3 

4T 

-.0000 

- . 00 0 0 

0. 

0 . 

0. 

0 . 

ATM SAS, 3 N 5 

48 

. 00 0 0 

. 00 0 0 

0. 

0 . 

0. 

0. 

ATM SAS', 3 N 7 

40 

. 0 0 0 2 

. 00 0 0 

. 00 00 

. 0006 

. 0007 

. 0 002 

SPA® CF'NTEP 

r 0 

. 0 03 3 

, 0002 

. 0001 

. 30 08 

. 0007 

.0002 

GRA/CAN CENTER 

S JM 

. 2703 

.3849 

, 2322 

.0352 

.0395 

. 0381 
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TABLE A-55 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MODES GENERALIZED MASS CONTRIBUTION SUMMARY 


TFST MODE NO. 23A TEST FREQUENCY = 16. 20 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

(DX) 

<DY) 

(DZ) 

(TX) 

(T Y ) 


(TZ) 

3R/0MS SKIRT/IU/FAS 

.0042 

.0390 

.0348 

. C 3 78 

.0127 


.0018 

5-FAS 02 TANKS 

.1757 

. C5 32 

.0872 

0. 

9. 

3 

• 

MO A /STS/ AM 

.000° 

• GO 23 

.3856 

.0342 

.0386 


.000 4 

o-AM N 2 TANKS 

. 0031 

. G126 

.2980 

0. 

0. 

0 

• 

COMMAND/ SERVICE MOD. 

. 00 19 

. GO 35 

.1123 

.00 91 

.03 41 


.0002 

DEPLOYMENT ASSEMBLY 

.0108 

. C373 

. 33 0 8 

0. 

Q. 

0 

• 

ATM-RACK ,CMGS,4-SAS 

.3027 

• CO 40 

.00 36 

. c 3 o r 

.03 DO 


.0000 

ATM-SPAR CENTER 

.0002 

. 0002 

. 00 01 

.0313 

. 0012 

0 

• 

ATM-GRA/CAN CENTER 

.00 01 

• GO 13 

.COCO 

• 0315 

. 3024 


.0040 

SUM 

. 1*8 46 

. 0932 

.6228 

.0239 

.3591 


.0065 


TOTAL GM CONTRIBUTION FOR 

EACH COMPONENT 

BR/OWS SKIRT/IU/FAS 

. 370 2 

6-FAS 02 TANKS 

.3111 

MOA/STS/AM 

. 1323 

6-AM N2 TANKS 

. 3137 

COMMAND /SERVICE MOO. 

. 1312 

DEPLOYMENT ASSEMBLY 

. 0189 

ATH-RACK,CMGS,4-SAS 

.019 3 

atm-spar CENTER 

. OC 30 

ATM-GRA/CAN CENTER 

. 009 3 
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TABLE A-56 g^N P °A L 17 FH mass CONTRIBUTIONS BY DEGREE OP FREEDOM 




T-ST 

Hnnp 

23 A 

RIJN NO. 

645 

FPEDUENCY = 16.23 


N 00" 

CMC 

. gmc 

- GMC 

-- GMC 

SMC 

GMG 

NOOE~= 


MD, 

(OX) 

< DY) 

<07 ) 

( TX) 

(TY) 

(T7) 

DESCRIPTION 


1 

.0001 

. 0*16 

. 001 * 

, 00 0 4 

. 0087 

.0015 

BASE RNG/DWS SKIRT 

. 

*> 

-.0001 

. 00 3 1 

. 00 36 

. 3C2* 

. 0 027 

. 0 00 1 

OWS/IJ INTERFACE 


' 3 

.0013 

- . 0001 

. 001 ? 

. 3048 

.3013 

. 0 001 

TU/FAS INTERFACE 


4 

. 0 08 7 

.0034 

. 0033 

0 . 

0 . 

0 . 

FAS 02 BOTLl,+Y +Z 


c 

. 0 00 2 

. 0076 

. 0130 

G * 

0 . 

0 . 

f A S O? DOT L 2 , ♦ Y + Z 


*■ 

*> 

. Q4 9 3 

.006 1 

.016? 

0 . 

0 . 

3 . 

FAS 02 B0TL3,-Y + Z 



. 0 r 91 

.0252 

.0121 

0 . 

0 . 

0 . 

FAS 02 BOIL 4 , » Y *7 


0 

. 0 C 53 

. 0123 

. 0254 

n 

■j • 

0 . 

0 . 

FAS O? 30T L 5 , - Y -Z 


0 

■ - . 0 •■’ 1 2 

- . 0 C C 3 

. 0172 

0 . 

0 . 

0 . 

FAS O? 30T L 6 , - Y -Z 


10 

. 0 0 01 

. 0010 

. 00 37 

0 . 

0 . 

0 . 

FAS/Ai/OA IF, +Y 


it 

.0011 

. 0021 

. 00 66 

0 . 

0 . 

0 . 

FAS/AM/OA TF, +Z 


i? 

.1007 

. 000 1 

. 0064 

o 

•J • 

0 . 

3. 

FAS/AM/DA T c , -Y 


1 3 

'-. 0 0 0 1 

. 00 30 

. 006B 

3. 

0 . 

0 . 

FAS/OA I r , -Y -Z 

• 

14 

.0 011 

. 0 ° Q B 

.0044 

0 . 1 

0 . 

0 . 

FAS/AM -7. 


IE 

. 0 000 

. 0 r 04 

. COO? 

} • J 

3. 

3 . 

FAS/OA I r , ♦ Y -Z 


1 6 

. 0 001 

. ococ 

.0102 

.0005 

.0030 

.0001 

AM TUNNEL/SHEAR WR 


1 7 

. 0 00 2 

. 00 06 

.0253' 

.0013 

.0065 

.0001 

AM TUNNEL/STS IF 


1 ° 

. 0 00 3 

- . 03 0 1 

-. 0034 

. 00 07 

.0191 

. 0 003 

MOA/STS INTERFACE 


n 

. 0 0 0 3 

. or 17 

• 05 36 

. on 17 

.0130 

-. 0 000 

MO A CONE/GYL ITRFC 


2 r 

. 1 " 1 S 

. 00 0 1 

. 0500 

0 . 

0 . 

0 . 

N 2 TANK, *Y, LOWER 


?i 

. 0 000 

. 0021 

. 0 304 

0 . 

0 . 

3 . 

N2 TANK, + Y, JPPER 


?R 

.0 007 

. 00 0 0 

. 0085 

0 . 

0 . 

0 . 

N? TANK, fZ, LOWER 


? 3 

• 0 005 

.0010 

. 0369 

0 . 

J. 

0 . ' 

N 2 TANK, + 7, UPPER 


?4 

. 0 007 

. 0 n 49 

.1248 

•3. 

0 . 

0 . 

N2 TANK -7, LOWER 


2 5 

. 0 00 0 

.00 44 

. 0475 

0 . 

0 . 

0 . 

N? TANK, -7, UPPER 


7 6 

-.0302 

.000 1 

. 0 321* 

.30 12 

.. 002 ? 

. 0 00 0 

CM, r wn bjlkheao 


? 7 

. 0 SIS 

.00 14 

. 0307 

. 0 C 8 1 

. 0004 

. 0 00 ? 

CM, fl c T BJLKHEAO 


? * 

. 0 001 

. 000 ? 

.00 33 

-.0000 

. 00 0 3 

-.0030 

SM , FWO BJLKHEAO 


?o 

. 0 0 0 3 

.00 15 

. 0460 

-.0002 

.0013 

. 0 00 0 

SM, AFT BJLKHEAO 


* 0 

. 0 00 3 

. 0096 

. 00 01 

3. 

3. 

0 . 

LOWfP D LATCH, DA 


31 

-. 0002 

- « CO 24 

. 0 0 06 

0 . 

0 . 

0 . 

LOWE p > Y TRUNNION 


3 ? 

. 0 IBS 

-.0004 

. 00 00 

0 . 

0 , 

0 . 

LOWER -Y TRUNNION. 


3 3 

.0021 

. 00 0 4 

. 00 00 

a. . 

0 . 

0 . 

ERE 0 PACKAGE C.G. 

&.£■ 

■»u 

. 0 00 ? 

. 000 3 

. 00 09 

3. 

0 . 

0 . 

ATM PN 6,7 IF , OUTR 

A?S 

7- 

. 0 0 04 

. 000 1 

. 00 0 7 ■ 

3. 

0 . 

0 . 

ATM PN 4,5 TF , OUTR 

«<» 

76 

.0011 

.0001 

. 00 05 

0 . 

0 . 

3 . 

ATM PN 3,1 TF, OUTR 


77 

.0 013 

- . 00 0 0 

. 00 C 2 

0 . 

0 . 

3 . 

ATM PN 2,3 IF, OUTR 

« § 

7 Q 

. 0 000 

.0010 

. 00 0 * 

0 . 

0 . 

0 . 

ATM PN 6,7 IF, INNR 

£2 * 

7 T 

-.0001 

. 00 0 3 

. GO 03 

3. 

0 . 

0 . 

ATM PN 4,5 IF, INNR 

o o 

to 

-. 0 00 1 

. 00 0 4 

. 00 02 

3. 

0 . 

0 . 

ATM PN 3,1 IF, INNR 

'•*1 

.. 0 0 0 0 

. 00 0 9 

. 00 Cl 

0 . 

0 . 

0 . 

ATM PN 2,3 IF, INNR 


L? 

-.0000 

. 00 0 ? 

. 00 01 

.0000 

.00 30 

. 0 000 

CM 6 , -Y SIRE 


U 3 

. 0 0 0 0 

. 00 0 2 

. 0 0 03 

. 00 00 

. 00 00 

. cooc 

CMG, +Y 5in£ 


44 

. 0 000 

. 000 2 

. 00 01 

. 00 00 

. 00 00 

. 0 000 

CMO, + X SIDE 

/ 

4- 

. 0001 

. 00 0 1 

0 • 

0 . 

0 . 

. 0 . 

ATM SAS, =04 1 


46 

.0000 

. 00 00 

0 . 

0 . 

0 . 

0 . 

ATM SAS, =>N 3 


4“' 

' . 0 00 0 

. 00 0 0 

0 . 

0 . 

0 . 

0 . 

ATM SAS, RN 5 


U o 

. 00 0 0 

. 00 0 0 

0 . 

0 . 

0 . 

0 . 

ATM SAS, RN 7 


40 

. 0 00 ? 

. 00 0 2 

. 00 01 

.00 13 

. 001 ? 

. 0 002 

S°AR CENTER 


EC 

. 000 1 

.0013 

. 0000 , 

. 0015 

. 0024 

.0040 

GRA/CAN CENTER 


SIJM 

.1945 

.0932 

.6228 

.0239 

. 0591 

. 0066 
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TABLE A-57 ORBITAL CBNFIGUR AT IOM MODAL SURVEY 

TEST MODES GENERALIZED MASS CONTRIBUTION SUMMARY 


TEST MODE NO. 24A 


TEST 

FREQUENCY = 16 

.53 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

(OX) 

(OY) 

(DZ) 

(TX) 

(TY) 

CTZ) 

1R/OWS SKIRT /IU/FAS 

. GC 21 

. 0461 

.3245 

.C J77 

-. .012 

• CO L 3 

6-FAS 02 TANKS 

.2163 

.0512 

.0280 

0. 

u • 

0 . 

MDA/STS/AM 

.or 25 

.0757 

.00 15 

. C 3 0 6 

.0005 

.0090 

5- A M N 2 TANKS 

.0028 

. 3252 

.00 OR 

C. 

3. 

3 . 

command/service moo. 

.CG10 

. mr 

.0012 

.roo7 

.0001 

.C010 

DEPLOYMENT ASSEMBLY 

.0394 

.3556 

.0048 

0. 

a . 

0 . 

ATM-RACK ,CMGS,4-SAS 

.0172 

• 02 34 

.0177 

.coai 

.0000 

.cooi 

ATM-SPAR CENTER 

. 00 0 3 

. CO 02 

. 03 31 

.1013 

.0112 

0 . 

ATM-GRA/CAN CENTER 

.0010 

.0303 

.00 37 

.0 015 

.0104 

.0052 

SUM 

.2824 

. 5888 

.07 92 

.0119 

.0210 

.3166 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


GR/OWS SKIRT /IU/F AS .0806 
6-FAS 02 TANKS .2954 
MDA/STS/AM .0898 
6-AM N2 TAWKS .3258 
COMMAND/SERVICE MOO. .0149 
DEPLOYMENT ASSEMBLY .0998 
ATM-RACK,Cf?GS,4-SAS .0585 
ATM-SPAR CENTER .0130 
ATM-GRA/CAM CENTER .3193 
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TABLE A-58 G r ‘J E° A L 1 7 FO MASS 7 ONTR IDUTIONS 9 Y DEGREE OF FREEDOM 



TEST 

MOnr 

24 A 

RUN MO. 

638 

FREQUENCY = 16.53 

N 7 OR 

CMC 

.GMC 

GMC 

GMC 

GMC 

.GMC 

NODE 

'JO. 

< OX) 

<OY) 

cn?) 

( TX) 

(TY) 

(T 7 ) 

DESCRIPTION 

1 

. 0 006 

. 00 0 1 

.0135' 

. 00 0G 

-.0031 

. 0 010 

RASE RNG/OWS SKIPT 

T 

.0001 ‘ 

v .0110 

. 0019 

. 0G 43 

. 33 0 2 

. 0 00 2 

QWS/TJ INTERFACE 

t 

. 000 R 

' .0119 

. 001 ? 

. 00 35 

-.0013 

. 0 00 1 

IU/FAS INTERFACE 

u 

. n 7 00 

. 00 06 

. 0070 

0 . 

0 . 

3. 

FAS 02 90rLl,+Y +Z 

5 ■ 

.0170 

.0010 

. 005S 

0 . 

0 . 

3 . 

FAS n? 30TL2,+Y + Z 

c 

. 30E6 

. 00 3 8 

.0093 

0 . 

0 . 

0 . 

FAS 02 90T L 3, -Y +7 

y 

. P 1 7 0 

. 0079 

. 0004 

3. 

0 . 

3. 

FAS O? 90TL4,-Y +Z 

a 

.0 01 ^ 

.0183 

. 0004 

0 . 

G. 

O'. 

r A S 02 90TL 5 , - Y -7 

' 9 

.1691 

. 0201 

. 00 72 

3. 

0 . 

3. 

FAS O? ROT L 5, - Y -Z 

10 

. 0 0 0 4 

.0015 

. 0000 

0 . 

0 . 

0 . 

c’AS/AM/OA IF, ♦ Y 

11 

. 0 00 7 

. 0006 

. 00 02 

3. 

0 . 

3. 

FAS/AM/OA TF, 4-7 

1 3 

. G 000 

. 00 17 

. 0008 

0 . 

0 . 

0 . 

FAS/AM/OA if, -y 

! 7 

-.0000 

. C174 

e 0 0 94 

3. 

0 . 

0 . 

FAS/OA I~, -Y -Z 

14 

-.0001 

.0018 

-. 0004 

3. 

0 . 

0 . 

FAS/AM r c , -z 

1 F 

. 0 00 0 

.0001 

-.0001 

3. 

0 . 

0 . . 

FAS/OA T~ , 4-Y -Z 

16 

. 0 0 0 7 

.0761 

. 0000 

. 00 00 

. 00 00 

.0 014 

AM TUNNEL/SHEAR W9 

1 ’ 

. 0 0 0 ? 

.0^70 

. 0003 

. 00 01 

. 00 01 

.0 G34 

AM TUNNEL/STS IF 

10 

• 0 n 0 9 

. 0088 

. 00 0 ? 

. 00 05 

. 00 3 3 

• 0 G 1 8 

MOA/STS INTERFACE 

1 a 

. n no9 

.00 39 

.0013 

-.0000 

. 0001 

. 0 024 

MOA CONE/CYL ITRFC 

?" 

. 0 071 

.0288 

. 0 0 0 e 

0 . 

0 . 

0 . 

N2 TANK, *Y, LOWER 

?1 

. 0 0 9 5 

. 0 7 37 

. 00 GO 

3. 

0 . 

9 . 

M2 TANK, vy, UPPER 

?° 

. 0 0 0 1 

.0155 

. 0001 

0 . 

0 . 

0 . 

N? TANK, \ 2 , LOWER 

? 7 

.0000 

. 0 C 1 4 

. 00 00 

0 . . 

0 . 

3. 

M2 TANK, fZ , UPPER 

24 

. 0 00 0 

.0143 

. 00 01 

0 . 

0 . 

0 . 

N? TANK -z, LOWER 

?F 

. 0 00 0 

. 1415 

. 0001 

0 . 

0 . 

0 . 

NZ TANK, UPPER 

?6 

. 0 000 

. 0"32 

. 0009 

. 3003 

. 00 00 

. 0 003 

■ CM, FNO. 5JLKHEAI3 

?”» 

.0 000 

. 0059 

. 00 01 

. 3 GO 3 

. 0000 

. 0 005 

CM, A r T 9JLKHEA0 

7 a 

. 0 0 06 

. 00 0 1 

. 00 00 

. 00 30 

-. 00 00 

. 0 001 . 

SM, FWO 9JLKHEAD 

?Q 

.0 009 

. 0 .018 

. 0001 

. 00 01 

' . 00 03 

.0000 

SM, APT 9JL KHEAO 

70 

. 0 000 

. 0 C 2 3 

. 00 09 

0 . 

0 . 

0 . 

LOWE D D LATCH, DA 

7 1 

. n 1 7 7 

-.0015 

. 0051 

3. 

0 , . 

0 . 

LOWE° + Y TRUNNION 

39 

.0179 

- . 0052 

-. 0012 

0 . 

0 . 

0 . 

LOWER -Y TRUNNION 

77 

.0007 

• moo 

-. 0000 

3. 

0 . 

0 . 

PREP 3 ACKAG E C.G. 

7 4 

.0019 

- . 0001 

. 0021 

3. 

0 . 

0 . 

ATM PN 6,7 TF,OUTR 

7F 

. 096? 

. 0001 

. 0 048 

0 . 

0 . 

0 . 

ATM PN 4,5 TE, OUTR 

7p 

, 0 007 

. 00 G7 

. 0043 

3 . 

0 . 

0 . 

ATM PN 8,1 IF, OUTR 

77 

. 0 041 

. 00 33 

. C 0 0 2 

0 . 

0 . 

0 . 

ATM PN 2,3 IF, OUTR 


, 0 0 0 ? 

,0121 

. 00 0 ? 

0 . 

0 . 

0 . 

ATM PN 6,7 If: , IN NR 

- 7P 

. 00 70 

. 003 1 

.00 17 

0 . 

0 . 

9. 

ATM PN 4,5 IE , INNR 

*4 0 

. 0 0 0 2 

. 00 0 3 

. 002 ? 

3. 

0 . 

0 . 

ATM PN 8,1 IF, INNR 

41 

-.000? 

. 0018 

. 00 01 

0. 

0. - 

0. 

ATM PN 2,3 TFtINNR 

4? 

. 0 0 06 

. 00 0 9 

. 00 09 

. 00 00 

. 00 00 

-.0000 

CMG, -Y SIDE 

47 

. 0 00 2 

. 0007 

. 00 08 

.0001 

-.3000 

. 0 000 

CMC., rV SIDE 

4 Ci 

. 0 000 

. 00 0 2 

. 0002 

. 00 00 

. 00 00 

. 0 001 

CMG, »X SIDE 

45 

. 0 00 1 

. 00 0 1 

0. 

0 . 

0 . 

0. 

ATM SAS, 3 N 1 

46 

. 0 000 

. 00 0 0 

0. 

b . 

0. 

0. 

ATM SAS, ?N 3 

!» 7 

. 0 00 1 

.017 01 

0. 

0. 

0. 

0. 

ATM SAS, 3 N 5 

40 

. 000 ? 

. 000 2 

0. 

0 , 

0. 

0. 

ATM- SAS, PN 7 

, 40 

. 000 7 

. 00 0 2 

. 0001 

.0013 

.0112 

. 0 003 

SPAR CENTER 

e 0 

.0010 

. 0 C 0 3 

« «> • o» 

. 00 09 

. 00 15 

.0104 

.0 052 

OR A/C AN CENTER 

GUM 

. ?8?4 

.^888 

. 079? 

.0119 

.0210 

. 0169 
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TABLE A-59 ORBITAL CONFIGURAT ION MODAL SURVEY 

TEST MODES GENERALIZED MASS CONTRIBUTION SUMMARY 

TEST MODE NO. 25A TEST FREQUENCY = 17. Cl HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

(DX) 

(DY) 

(DZ) 

(TX) 

(TY) 

(TZ> 

3R/0WS SKIRT/IU/FAS 

.0171 

. GO 07 

.04 11 

.C3 21 

-.0005 

.0044 

6-FAS 02 TANKS 

.2948 

. 0227 

.0292 

0. 

0. 

0 . 

MDA/STS/AM 

.33 82 

. 00.72 

.00 37 

/ .root 

- . C3 3 3 

.0005 

6-AM N 2 TANKS 

• G76 8 

. 0154 

.0178 

c. 

C. 

0 . 

COMMAND/SERVICE MOD. 

.09 37 

. 10 78 

.0019 

.0006 

.0034 

. C994 

DEPLOYMENT ASSEMBLY 

. 00 38 

. 30 24 

.0009 

0. 

0. 

0 . 

ATM-RACK fCMG S » 4- SA S 

. CO 11 

. 00 04 

.00 05 

. C 0 J c 

. 0000 

.0009 

ATM-SPAR CENTER 

.00 Cl 

.10 01 

.0901 

.030 2 

.CO 0 9 

9 . 

ATM-GRA/CAN CENTER 

.COQO 

.0002 

. 000" 

.6303 

. 09 08 

.00 04 

SUM 

. 8257 

. 0568 

• n 9 F2 

• C 3 32 

. CO 44 

.0148 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


BR/OWS SKIRT/IU/FAS .0648 
6-FAS 02 TANKS .3467 
MDA/STS/AM .3493 
6-AM N2 TAWKS .1101 
COMMAND/SERVICE MOD. .1169 
DEPLOYMENT ASSEMBLY .0C71 
ATM-RACK,CMGS,4-SAS .0T19 
ATM-SPAR CENTER .0013 
ATM-GRA/CAW CENTER .0018 
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TABLE A-60 GFN E°A L T 7 tO MASS CONTRIBUTIONS BY DEGREE OF FREE003 


_ 

TEST 

NO q F 

?F A 

=>UN NO. 

499 

FREQUENCY = 17.01 . 

M 3H c 

CMC 

CMC 

gm c 

gmc 

GMC 

GMC 

NODE 

"0. 

(OX) 

( 9 Y ) 

( n?) 

(TX) 

(TY) 

( T7 ) 

DESCRIPTION 

1 

.13 76 

. 00 00 

.0173 

.3015 

-.0001 

. 0000 

BASE RNG/OWS SKIRT 

■> 

. ones 

. 00 3 1 

. 0051 

. 00 0 2 

-.0002 

. 0 000 

OWS/IJ INTERFACE 

7 

. 0 263 

. 00 04 

.0113 

. 00 0 3 

-.0032 

.0044 

TU/FAS INTERFACE 

4 

. It 30 

. 0-122 

. 00 82 

0. 

0. 

0 . 

FAS 02 SOT L 1 * ♦ Y + Z 

- 

. 0^32 

. 0^35 

. 0080 

3. 

0. 

0. 

FAS 02 B9TL2,*Y +Z 

r 

“> 

.0113 

.001 2 

. 0007 

0 . ' 

0 . 

0 . 

FAS 02 B9TL3,-Y +Z 

HP 

. 0429 

. 00 0 3 

. 00 21 

0. 

0. 

0 . 

FAS 02 30T L 4 , - Y +Z 

8 

. ot-s 

.0141 

. 0075 

3. 

0 . 

0 . 

FAS 02 SOT L 5 » - Y -Z 

9 

-.0010 

. or 14 

. 0024 

0. 

3. 

0. 

FAS 02 BOILS, -Y .2 

i n 

.0000 

- . 0B02 

. 00 0 7 

3. 

0 . 

0 . 

FAS/AM/OA IF, f Y 

u 

-.0002 

. 00 0 0 

. 00 43 

0. 

0. 

0 . 

FAS/A'i/OA IF, +Z 

i? 

. 0 0 00 

. 0 00 6 

-. 0000 

3. 

0. 

0 . 

FAS/A9/0A IF, -Y 

1 7 

. 0002 

- , 0 1 0 5 

. 0012 

0. 

•3. 

0. 

c AS/O A I-, -Y -Z 

It 

. 0 0 0 7 

.0001 

. 0010 

0. 

0 . 

0 . 

FAS/AN IF, -7 

1 - 

. 0 0 0 2 

.n"oi 

. 00 01 

0. 

0 . 

0 . 

FAS/DA I-, *Y -Z 

IS 

.0719 

' . 0 C- 3 3 

. CO 09 . 

-.0000 

.0101 

. 000? 

AH TUNNEL 7 SHEAR UB 

17 

. 0?lt 

.0015 

. 001 7 

. 00 00 

. 003 2 

. 0C04 

AH tunnel/sts IF 

IB 

.1747 

- . 00 0 1 

. 00 03 

. 00 0 0 

-.0032 

. 0 000 

mdazsts interface 

1° 

.1002 

.0024 

. 0007 

.3000 

-.0002 

-.oooc 

MOA CONE/CYL ITPFC 

21 

.0 155 

. 000 3 

. 0051 

0. 

0. 

3 . 

N2 TANK, fY, LOWER 

?1 

. 0 073 

.0010 

. 00 20 

0. 

0. 

0. 

N2 TANK, «-Y, UPPER 

91 

• 0 1 q 9 

. 00 0 1 

. 0012 

0. 

3 . 

0. 

N2 TANK, fZ, LOWER 

23 

.0151 

. 0066 

. 0066 

0 . 

0. 

0 . 

M2 TANK, + 7, UPPER 

24 

. 0 Its 

. 0"04 

. 001 7 

' 0. 

0 . 

3 • 

M2 TANK -Z, LOWER 

2" 

.0116 

. 003 1 

. 0012 

0. 

0. 

0. 

N2 TANK, -7, JPPER 

26 

. 0072 

. 0025 

. 0000 

. 3CC1 

. 3016 

. 0 005 

CM, EWO BULKHEAD 

?’ 

.0009 

- . 000 0 

. 0003 

.1001 

.0015 

. C 0 0 7 

CH, AFT BJLKHEAO 

28 

.0193 

. 0C 44 

. 00 01 

. 00 0 4 

.0011 

. 0047 

SM, FW O 9JLKHEA0 

?9 

. f-87 

. 00 0 3 

. 00 13 

. 1001 

. C G v 3 

. 0 035 

SM, A^r BULKHEAD 

70 

. 0 0 32 

. 0006 

-. 00 02 

0. 

0 . 

0 . 

LOWEP o latch, oa 

71 

. 00 03 

. 00 05 

-. 0001 

0. 

0. • 

0. 

LOWEP + y TRUNNION 

7? 

. 0 00 1 

. 0C13 

. 00 12 

0 • 

0 . 

0 . 

LOWER -Y TRUNNION 

7 7 

. 0002 

. 00 00 

. 00 OG 

3. 

0. 

3 . 

ERE P PACKAGE C.G. 

7 4 

. 0 0 01 

. oooc 

. 0001 

3. 

0. 

0 . 

ATM PN ,5,7 IF , OUTR 

•*<? 

. 0 0 04 

- . 0000 

. 00 00 

3. 

o. 

0 . 

ATM PN 4,5 IF , OUTR 

7 B 

. 0 0 0 3 

. 00 0 0 

. 00 01 

a. 

0 . 

3 . 

ATM PN 8,1 IF, OUTR 

*7 

. 0 00 1 

. 00 0 1 

. 00 00 

0. 

0 . 

0. 

ATM PN 2,3 IF, OUTR 

77 

. 0 0 0 0 

. 00 0 1 

. 00 01 

1, 

1. 

0. 

ATH PN 6,7 IF , INNR 

7 9 

. 0 0 0 1 

.0031 

. 00 00 

3. 

0. 

3 . 

ATM PN 4,3 TF, INNR 

to 

-. 0 00 0 

. 00 0 0 

. 00 01 

0. 

0 . 

0 . 

ATM PN 8,1 IF, INNR 

tl 

. 0 000 

. 00 00 

. 00 00 

0. 

0. 

0 . 

ATM PN 2,3 IF, INNR 

to 

. 0 0 0 0 

. 00 00 

. 00 00 

. 00 00 

. 00 00 

.oooc 

CMG, -Y SIDE 

t 7 

. 0 0 0 0 

. 00 00 

. 00 00 

. 00 00 

. 03 00 

. 0 00 0 

CMG, + Y SIOE 

ut 

. 0 003 

. 00 00 

. 3001 

. 00 00 

.0010 

. 0 000 

CMG, +X SIOE 

u r 

. 0 00 0 

. 00 00 

0. 

3. 

0. 

0 . 

ATM SAS, =*N 1 

45 

-. 0 000 

- . 00 0 0 

0. 

0. 

G. 

0. 

ATH SAS, q N 3 

t 7 

. 0000 

. 00 0 0 

0. 

a. 

0. 

0 . 

ATM SAS, q N 5 

4 8 

. 0 000 

. 00 0 0 

0. 

0. 

0. 

0 . 

ATM SAS, 3 N 7 

U 9 

. 0 0 0 1 

. 0001 

. 00 01 

. 00 0 2 

. 00 09 

. 0 00 1 

SPAR CENTER 

?0 

.0030 

. 00 0 2 

. 00 00 

. 00 07 

.0008 

. 0 004 

GRA/CAN CENTER 

SUN 

. n 

.0568 

.0952 

.0032 

. 0044 

.0149 
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ORBITAL CONFIGURATION HOOAL SURYtY 
DEGREE OF FREEDOM TABLE FOR MODE SHAPES AND DISCRETE MASS MATRIX 


NOOE DEGREES OF FREEDOM LOCATION 


NO. 

OX 

DY 

07 

TX 

TY 

TZ 

X 

Y 

Z 

DESCRIPTION 

1 

1 

2 

3 

4 

5 

€ 

310 0.0 0 

0. DO D 

0.000 

BASE RNG/OWS SKIRT 

2 

7 

e 

9 

10 

11 

12 

322 3.0 00 

0. 00 3 

0.000 

OWS/IU interface 

3 

13 

14 

15 

16 

17 

18 

325 8.555 

0. 00 3 

0. 000 

IU/FAS INTERFACE 

4 

19 

2 0 

21 




3316.555 

81. 4 71 

46.683 

FAS 02 0OTL1,4Y *Z 

c. 

22 

23 

24 




331 6.555 

46. 68 1 

81.473 

FAS 02 BOTL 2 , *Y *Z 

6 

25 

26 

27 




33 16.555 

-46. 68 3 

81.473 

FAS 02 BOTL 3 * -Y *Z 

7 

28 

29 

30 




331 6.555 

-81. 47 3 

46.683 

FAS 02 BOTL 4 ,-Y «-Z 

8 

T 1 

32 

33 




3316.555 

-81. 47 J 

-46.683 

FAS 02 BOTL 5, -Y -Z 

9 

34 

35 

36 




3316.555 

-46. 68 ? 

-81.473 

FAS 02 BOTL 6 ,-Y -Z 

10 

37 

38 

39 




3341.615 

116. 063 

0.000 

FAS/AM/DA IF, 4-Y 

11 

*0 

41 

42 




3341.615 

0. 003 

116. 060 

FAS/AM/DA IF, +1 

12 

43 

44 

45 




334 1.615 - 

116. 06 3 

0. 000 

FAS/AM/OA IF, -Y 

13 

H fc 

47 

t»8 




33 5 5.7 00 

-82. 345 

-81.488 

FAS/QA IF, -Y -Z 

14 

49 

5 0 

51 




3.341 .615 

0. 003 

-116. 060 

FAS/AM IF, -Z 

15 , 

52 

53 

54 




334 1.615 

63. 0143 

-83. 0143 

; FAS/DA IF, 4Y -Z 

16 

55 

5 6 

57 

58 

5 9 

60 

3282.365 

0. OD D 

0.000 

AM TUNNEL /SHEAR MB 

17 

61 

62 

63 

64 

65 

66 

3394.615 

0. 00 3 

0.000 

AM TUNNEL /STS IF 

16 

67 

68 

69 

70 

71 

72 

3441.765 

0. 00 3 

0.000 

M DA/STS INTERFACE 

19 

73 

74 

75 

76 

77 

78 

360 5.0 00 

0. 00 3 

0.000 

MDA CONE/CYL ITRFC 

20 


8 0 

81 




3297.665 

69. 05 3 

0.000 

N2 TANK, 4Y , LOWER 

21 

62 

83 

84 




3348.365 

69. 05 3 

0.000 

N2 TANK, +Y , UPPER 

22 

95 

86 

87 




329 7.665 

0. 031 

69. 050 

N2 TANK, +Z, LOWER 

23 

88 

89 

90 




334 8.365 

0. 00 3 

>3 9. 05 0 

N 2 TANK, *Z, UPPER 

24 

31 

92 

93 




3297.665 

0. 00 3 

-69. 050 

N2 TANK -Z, LOWER 

25 

94 

9E 

96 




334 8.3 65 

0. 00 3 

-69. 050 

N2 TANK, -Z, UPPER 

26 

97 

9 6 

99 

100 

101 

1 02 

3678.000 

0. 00 3 

0.000 

CM, FWD BULKHEAD 

27 

103 

104 

105 

106 

107 

108 

3751.600 

0. 003 

0.000 

CM, AFT BULKHEAO 

28 

109 

110 

111 

11? 

113 

1 14 

3766.5 00 

0. 00 3 

0.000 

SM, s FWD BUL KHEAO 

29 

HE 

116 

117 

118 

119 

120 

39? 1.500 

0. 00 3 

0.000 

SM, AFT BULKHEAD 

30 

121 

122 

123 




3454.765 

0. 00 3 

-90.000 

LOWER 0 LATCH, OA 

31 

124 

125 

126 




353 2.915 

113. 503 

-11.850 

LOWER *Y TRUNNION 

32 

127 

12 8 

129 




353 2.915 - 

113.503 

-11.850 

LOWER -Y TRUNNION 

33 

130 

131 

132 




341 8.765 

0. 0Q0 

190.000 

EREP PACKAGE C.G. 

34 

133 

134 

135 




3479.094 

27. 299 

-252.500 

ATM PN 6,7 I F ,OUTR 

35 

136 

137 

138 




3517.701 

-65; 90 3 

-252.500 

ATM PN 4,5 I F ,OUTR 

36 

139 

140 

141 




3572.299 

65. 90 j 

-252.500 

ATM PN 8,1 I F ,OUTR 

37 

142 

143 

1 44 

/ 



361 0.906 

-27.299 

-252.500 

ATM PN 2,3 I F ,OUTR 

38 

145 

146 

' 147 




347 9.094 

27. 299 

-156. 000 

ATM PN 6,7 I F , INNR 

39 

148 

149 

150 




3517.7 01 

-65. 90 3 

-156.000 

ATM PN 4,5 IF, INNR 

40 

151 

152 

153 




3572.299 

65. 903 

-158.000 

ATN PN 8,1 IF, INNR 

41 

154 

155 

156 




361 0.9 06 

-27. 29 9 

-156.000 

ATM PN 2,3 IF, INNR 

42 

157 

15 8 

159 

150 

161 

162 

354 5.000 

-65. 903 

-181.9925 CMG* -Y SIDE 

43 

163 

164 

165 

16 6 

167 

168 

3545.000 

67. 83 4 

-181.995 

CMG, fY SIDE 

44 

169 

170 

171 

17? 

173 

174 

361 0.906 

0.00 3 

-182.000 

CMG, *X SI OE 

45 

175 

176 





3599.9 301 

54. 9331 

-207.490 

ATM SAS ,PN 1 

46 

177 

178 





3599.9301 

-54. 9301 

-207.490 

ATM SAS, PN 3 

47 

179 

18 0 





3490.0699 

-54. 9301 

-207.490 

ATM SAS, PN 5 

48 

181 

182 





3490.0699 

54. 93 01 

-207.490 

ATM SAS, PN 7 

49 

183 

184 

185 

186 

187 


3645.000 

0. 00 3 

-2**0. 709 

SPAR CENTER 

50 

188 

18 9 

190 

191 

19? 

l 93 

3545.0 00 

0. 00 0 

-240.709 

GRA/CAN CENTER 


Two dimensional plots of each of the thirth test modes are 
presented in this section. The data plotted is the translated 
test quadratures normalized to the 193 x 193 discrete mass matrix. 

A least squares transformation from all ATM degrees of freedom at 
nodes 34 through 41 was used to define the three ATM center of 
gravity rotations given by Node 51. All of the resulting node 
points included in the plotted data are defined in the degree 
of freedom table presented on page B-2 of this section. 

All nodes are plotted versus x station. In the plotted 
data the ATM is represented by two intersecting lines in each of 
the planes at the inner and outer ATM Z stations. At the outer 
ATM Z station the plane is defined by the intersection lines from 
node 34 to node 37 and from node 35 to node 36. At the inner ATM 
Z station the plane is defined by the intersection of lines from 
node 38 to node 41 and from node 39 to node 40. The line connecting 
node 3 to node 16 is a plotting error and should be ignored. 
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Plot B-5 
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ORBITAL COff lORATION MODAL SURVEY - NORMALIZED TEST MOOES MCI 

MODE 3 FRED - 3.060 HZ RUN NO. • OTAOi® DATE - 06SE72 
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Plot B-13 


ORBITAL COff IGURATlON MODAL SURVEY - NORMALIZED TEST MODES 140 
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Plot B -15 


ORBITAL CONF (DURATION MODAL SURVEY - NORMALIZED TEST MODES (40 


MODE i7 FREQ - 6,730 HZ 


.RUN NO. - DTA0R3 DATE - 06SE72 


ORBITAL CONFIGURATION MODAL 3JRVEY - NORMALIZED TEST MODES (4C5 


NODE 17 FREQ - 6.730 HZ 


RUN NO. - DTAORS DATE » 06SE7Z 




ORBITAL CONFIGURATION MODAL SURVEY - NORMALIZED TEST MODES (40 


MODE 17 FREQ - 6.730 HZ 


RUN NO. - D7A0RB DATE * 0GSE72 


ORBITAL CONFIGURATION MODAL SURVEY - NORMALIZED TEST MODES (40 



MODE 17 FREQ - 6.730 HZ 


RUN NO. - DTAORS DATE - C6SE7? 


p o o o 

*o o in 

to »6 



X STATION 


X STATION 

















3 . 20 ; 


oooooooo 

to ^ <rt id r» os a» o 
tototototnioio^r 


X STATION 












a a» 












Plot B -18 


ORBITAL CCrf IGURATION MODAL SURVEY - NORMALIZED TEST MODES (40 
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ORBITAL COff IGLRATICN MODAL SLKVlV - MORALIZED TEST MOOES I4CI 
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Plot B -27 


ORBITAL CONIGURaTION MODAL SICVEY - NORMALIZED TEST MOOES !«C) 
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SECTION C 

Analytical Modes CMC Tables 


/ 



The following Tables C-l through C-40 show GMC data for each 
of the correlated analytical modes presented in Table 5.17 in the main 
text of this report. These data are presented in the same manner as 
the corresponding test data presented in Section A. 
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TABLE C-l 


0R8ITAL CONFIGURATION MOOAL SJRYEY 
ANALYTICAL HOOES GENERALIZE! MASS CONTRIBUTION SUMMARY 


ANALYTICAL MODE 7 
ANALYTICAL FREQUENCY = 1.279 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

- (OX) 

(DY) 

(DZ) 

(TX) 

(TV) 

(TZ) 

0° /OHS SKIRT/ I'J / c A S 

• 0260 

.0001 

. 3059 

. 03 0 1 

.0053 

. 0030 

5-FAF 02 TANKS 

.0229 

.0001 

.0046 

0. 

0. 

0. 

MD A /^ TS/ AM 

.0170 

.0000 

• 00 94 

.0300 

. 0001 

-.0000 

6-AM N2 TANKS 

. 0036 

. 0300 

• 0012 

3. 

0. 

0. 

commano/service mod. 

.0253 

. 0008 

. 3135 

.0310 

.0354 

-.0000 

DEPLOYMENT ASSEM9.Y 

.0021 

.0000 

.GO 66 

0. 

0. ' 

3. 

ATM-o ACK ,CMGS ,4-SAS 

. 2914 

.0052 

.3680 

-.0300 

.0001 

.0000 

ATM-SPAR CENTER 

. 0839 

• 3001 

. 3094 

.000 1 

. 0327 

0. 

A T M-GRA/CAN CENTER 

.0 750 

.0000 

. 3083 

.030 1 

.0048 

. 0331 

SUM 

.5471 

. 0063 

.4269 

.0312 

.0184 

.0002 


TOTA. GM CONTRIBUTION FOR EACH COMPONENT 


BR/ OHS SKIRT/IU/FAS .0374 
6-FAS 02 TANKS .0275 
MOA/STS/AM .0 295 
6-AM N2 TANKS .0348 
COMMAND/SERVICE MOD. .3459 
OE 3 L OYMENT ASSEMBLY .0097 
ATM-RACK,CMGS,4-SAS .3646 
AT 1 -SPAR CENTER .0932 
AM-GR A/C AN CENTER .*0893 
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TABLE C-2 

GENERALIZED MASS CONTRIBUTIONS BY DEGREE OF FREEDOM 
ANALYTICAL MOOE t FREQUENCY* 1.28 MZ. 


NODE 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 

NO. 

(OX) 

(OY) 

<oz> 

(TX) 

(TY) 

(TZ) 

DESCRIPTION 

1 

.0115 

.0 000 

.0035 

.0000 

.00 30 

. 0000 

BASE RNG/OWS SKIRT 

2 

.0032 

-.0000 

.0000 

.0000 

.0004 

.0000 

OWS/IU INTERFACE 

3 

.0068 

.0000 

.0004 

. G 00 0 

.03 19 

• 0000 

IU/FAS INTERFACE 

4 

.0038 

-.0000 

.0010 

0 . 

0. 

0. 

FAS 02 BDTLl. ♦Y *Z 

5 

.0060 

-.COQQ 

.000 9 

0 . 

0. 

0. 

FAS 02 B3TL2, ♦Y *Z 

6 

.0060 

.0 000 

.000 8 

0. 

0. 

0. 

FAS 32 3DTL3 » -Y +Z 

7 

.0040 

.0 000 

.000 7 

0. 

0. 

0. 

FAS 02 BDTL4,-Y +Z 

8 

. 0021 

.0000 

.0007 

0 . 

0. 

0. 

FAS 02 33TL5 , -Y -Z 

9 

• 0010 

.0001 

. 0005 

0 . 

0. 

0. 

FAS 02 B0TL6.-Y -Z 

m 

. 0 0 05 

.0 000 

.000 5 

0 . 

0. 

0. 

FAS/AM/01 IF, ♦ Y 

n 

.0028 

.0 000 

. 0005 

0. 

0. 

0. 

FAS/AM/OA IF, +Z 

12 

.0010 

-.0000 

.0005 

0. 

0. 

0. 

FAS/AM/01 IF, -Y 

13 

.000 1 

.0 000 

• 000 2 

0 . 

0. 

0. 

FAS/OA IF, -Y -Z 

14 

. 0 000 

.0 000 

.000 2 

0 . 

0. 

0 . 

FAS/AM IF, -Z 

IS 

.0000 

.0 000 

.0001 

0. 

0. 

0. 

FAS/OA IF, +Y -Z 

16 

. 0025 

.0000 

. 0005 

.0000 

.000 1 

. 0000 

AM TUNNEL/SHEAR MB 

17 

.0039 

.0 000 

.0025 

. 0000 

-.00 3 C 

. 0000 

AM TUNNEL /STS IF 

18 

.0058 

.0 000 

. 0038 

.0000 

• 110 0 0 

-.0000 

MOA/STS INTERFACE 

19 

.0048 

.0000 

.0027 

-.0000 

-.1)000 

-. 0000 

MOA 30NE/CYL ITRFC 

20 

.0306 

.0000 

. 0002 

0. 

0. 

0. 

N2 TANK, +Y, LOWER 

21 

. 0006 

.0 000 

,0 00 3 

0 . 

0. 

0. 

N2 TANK, + Y, UPPER 

22 

. 0009 

.0000 

,000 1 

0. 

0. 

0. 

N2 TANK, +Z, LOWER 

?3 

.0010 

.0 00 0 

,0032 

0. 

0. 

0. 

N2 TANK, +Z, UPPER 

24 

. 0003 

,0000. 

.000 1 

0 . 

0. 

0. 

N2 TANK -Z, LOWER 

25 

. 0033 

• G 000 

.000 2 

0 . 

0. 

0. 

N2 TANK, -Z, UPPER 

26 

.0049 

.0 000 

.0000 

.0000 

-.0001 

. 0000 

CM, FWD 3ULKHEAD 

27 

.0058 

.0 001 

.0166 

-.0000 

. .0004 

. 0000 

CM, AFT 3ULKMEAO 

28 

.0065 

.0001 

.0299 

.0002 

.0008 

-.0000 

SM, FWD 3ULKMEAD 

29 

.0081 

. 0 006 

.2671 

• C 0G7 

• OD 44 

. 0000 

SM, AFT 3ULKMEAD 

30 

-. 0 00 2 

.0 000 

.000 2 

0 . 

0. 

0. 

LOWER O LATCM, DA 

31 

. 0 004 

-.0 000 

.003 1 

0 . 

0. 

0. 

LOWER +Y TRUNNION 

32 

. 0006 

.0 000 

.0029 

G . 

0. 

0. 

LOWER -Y TRUNNION 

33 

.0013 

.3 000 

. 0005 

0. 

0. 

0. 

EREP PACKAGE C.G. 

34 

.0367 

.0 004 

- .000 1 

0. 

0. 

0. 

ATM PN 6,7 IF , OUTR 

35 

,0488 

-.0001 

.0 00 6 

0 . 

0. 

0. 

ATM PN 4,5 I 17 , OUTR 

35 

.0737 

.0007 

.0121 

0 . 

0. 

0. 

ATM PN 8,1 IF, OUTR 

37 

.0446 

-.0008 

.0259 

0 . 

0. 

0. 

ATM PN 2,3 IF , OUTR 

38 

. 0093 

.0000 

.0005 

0 . 

0. 

0. 

ATM PN 6,7 IF , INNR 

39 

.0168 

. 0 004 

.0007 

0 . 

0. 

0. 

ATM PN 4,5 IF, INNR 

40 

.0315 

.0014 

.0067 

0 . 

0. 

0. 

ATM PN 8,1 IF, INNR 

41 

. 0055 

-.0 003 

.0135 

0 . 

0. 

0. 

ATM PN 2,3 IF, INNR 

42 

. 0054 

.0001 

.0012 

.0000 

.0001 

.0000 

CMG , -Y SIDE 

43 

.0088 

.0 000 

.0016 

-.0000 

• 0030 

. 0000 

CMG, + Y STOE 

44 

• 0 0 7 2 

.0 003 

• 0 05 4 

-.0000 

.000 0 

. 0000 

CMG, +X SIDE 

45 

.0004 

.0004 

0. 

0. 

0. 

0. 

ATM SAS ,PN 1 

46 

. 0006 

.0006 

0. 

0. 

0. 

0. 

ATM SAS, PN 3 

4 7 

. 0009 

.0 009 

O'. 

0. 

0. 

0. 

ATM SAS, PN 5 

48 

.0011 

.0011 

0. 

0. 

0. 

0. 

ATM SAS, PN 7 

49 

.0839 

.0001 

.0094 

.0001 

.0027 

0. 

SPAR CENrER 

50 

.0750 

.0000 

.0083 

.0001 

.0048 

. 0001 

GRA/CAN CENTER 

j 

SUM 

.5471 

.0063 

.4269 

. 0012 

.0134 

. 0002 
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TABLE. C-3 


ORBIT AL CONFIGURATION MODAL SURVEY 
ANALYTICAL WOOES GENERALIZED MASS CONTRIBUTION SUMMARY 

ANALYTICAL MODE 
AMALYTICAL FREQUENCY = 

\ 


COMPONENT 

NAME 

B9/OMS S KIRT / IU / C A S 

5- FAS 02 TANKS 
MD A/STS/AM 

6- AM N2 TANKS 

commano/service woo. 

DEPLOYMENT ASSEMB.Y 
ATM-PACK ,CMGS,4-5AS 
ATM-SPAR CENTER 
ATM-GRA/CAN CENTS? 

SUM 


T0TA. 


GMC 

GMC 

(OX) 

(OY) 

0010 

.0159 

ooie 

.0027 

0001 

. 00 32 

0002 

.0005 

0 002 

. 1140 

0014 

. 0002 

2751 

.4167 

G 0 0 7 

.0016 

0006 

.0013 

2810 

.5561 


GM CONTRIBUTION FOR 


8 


1.377 

HZ. 


GMC 

GWC 

GMC 

(OZ) 

( T X ) 

CTY) 

0015 

.0127 

. 0 0 G 1 

0030 

0 © 

0 . 

0001 

. 0321 

. 0000 

0002 

0 . 

0. 

0025 

.0028 

-. 0000 

0013 

0 . 

0 . 

0556 

.00 0 4 

. 0000 

0001 

.0153 

. 0 000 

0001 

.0195 

. 0003 

0644 

.0527 

. 0004 


EACH C 0 MPO'I £ NT 


BR/OWS SKIRT /I J/F AS 

. 0359 

5- r A S 02 TANKS 

. 0 0 T6 

M3A/STS/AM 

. 3058 

6- A M N 2 TANKS 

• 000 8 

COWMANO/SERVICE MOO. 

.1228 

QE 3 LOYM£NT ASSEMBLY 

. 3028 

ATW-RACK,CMGS,4-SAS 

.7430 

AT 1 -SPAR CENTER 

.0177 

ATM-GRA/CAN CENTER 

.0556 


I ■ 


GHC 

(TZ) 

.0357 

0 . 

.0003 

G . 

.0033 
0 . 

. 0)12 

0 . 

.0 348 
• ® ® • 

.0454 
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TABLE c-4 


GEN-RALIZED HASS CONTRIBUTIONS BY DEGREE OF FREE OOH 
ANALYTICAL HOOE 3 FREQUENCY= 1. 38 HZ. 


NODE 

GHC 

GMC 

GHC 

GMC 

SMC 

GMC 

NODE 

NO. 

COX) 

(OY) 

(DZ) 

(TX) 

(TY) 

(TZ) 

DESCRIPTION 

1 

.0001 

.0133 

.000 2 

.0066 

, 00 01 

. 0035 

BASE RNG/OWS SKIRT 

2 

-. 0 300 

.0 009 

-.0000 

.0023 

. . 300 0 

.0010 

OWS/I'J INTERFACE 

3 

. 0030 

.0005 

.0000 

. 00 38 

. 0 0 3 C 

.0013 

IU/FAS INTERFACE 

4 

. 0008 

• C 0 0 2 

. 0007 

0 . 

0 . 

0. 

FAS 02 BDTL1,*Y ♦ Z 

5 

. 0 00 2 

.0007 

.000 2 

0 . 

0. 

3. ' 

FAS 02 BOT L2 » +Y +Z 

5 

-.0300 

.0 007 

.000 2 

0 . 

0. 

3. 

FAS 02 BDTL3, -Y ♦ Z 

T 

. 0034 

.0002 

. 000 8 

0 . 

0. . 

0. 

FAS 02 83TL4,-Y + Z 

8 

. 0003 

.0 003 

. 000 8 

3. 

0. 

0. 

FAS 02 B3TL5 , -Y -Z 

9 

.0 001 

.0 008 

. 000 2 

0 . 

0. 

0. 

FAS 02 B3TLS, -Y -Z 

10 

.0 305 

.0 000 

.000 4 

0 . 

0. 

0. 

FAS/AM/OA IF, +Y 

11 

. 0000 

.0010 

. 000 0 

0 . 

0. 

0. 

FAS/AM/DA IF, *Z 

12 

. 0 004 

.0000 

. 3008 

0. 

0. 

0 • 

FAS/AH/OA IF, -Y 

13 

. 0033 

-.0000 

.000 1 

0. 

0. 

0. 

FAS/OA IF, -Y -Z 

14 

-.0300 

.0 002 

-.000 0 

0 . 

0. 

0. 

fas/am I-, -Z 

15 

. 0 030 

.0 0 0 0 

. 0 00 0 

0 . 

0. 

0. 

FAS/OA IF, +Y -Z 

16 

. 0000 

.0000 

.000 0 

.0 002 

. C 0 3 C 

. 0001 

AM TJNNE. /SHEAR W8 

IT 

. 0 030 

.0 003 

.000 0 

.0005 

. 0030 

. 0000 

AM TUNNE./STS IF 

18 

. 0 000 

.0J13 

.0000 

.0008 

. 0000 

. 0002 

MOA/STS INTERFACE 

19 

. . 0 033 

.0019 

.0 00 0 

.0 006 

, 0 u 3 G 

. 0000 

MOA CONE/CYL ITRFC 

20 

. 0 031 

.0003 

.000 1 

0 . 

0. 

3. 

N2 TANK, ♦ Y , LOWER 

21 

. 000 1 

. 0 000 

. 000 1 

0. 

0. 

0. 

N2 TANK, +Y, UPPER 

22 

. 3 000 

. .0 30 1 

.000 0 

0. 

0. 

0. 

N2 TANK, +Z, LOWER 

23 

. 0 030 

.0002 

.000 0 

0 . 

0. 

0. 

N2 TANK, *Z, UPPER 

24 

. 0 300 

.0 001 

. 000 0 

0. 

0. 

0. 

N2 TANK -Z, LOWER 

?~ 

. 0 030 

.0 000 

.000 0 

0 . 

0. 

0. ' 

N2 TANK, -Z» UPPER 

26 

. 0 000 

. .0001 

.0 00 0 

,0 305 

. 00 0 0 

.0001 

CM, F WO 3 ULKHEAD 

27 

. 0000 

.0046 

.000 1 

. 0 004 

. 00 30 

. 0003 

CM, AFT 3ULKHEAO 

28 

. 0 3 3 1 

.0093 

.000 2 

. 0 009 

. 0000 

. 0005 

SM, F WO BULKHEAD 

29 

. 0 001 

.1000 

.0022 

.3 010 

-.0001 

. 0025 

SM, AFT 3ULKHEAO 

30 

. 0000 

.0 006 

. 0 00 0 

0. 

0. 

0. 

LOWER D LATCH, OA 

31 

. 0 008 

-.0004 

. 0 00 4 

0 . 

0. 

0. 

LOWER 4-Y TRUNNION 

32 

. 0 006 

-.0005 

. 0 03 9 

0 . 

n 

u . 

3. 

LOWER -Y TRUNNION 

3 3 . 

. 0 000 

.0005 

. 0 00 0 

0 . 

0. 

0. 

EREP PACKAGE C.G, 

34 

. 0045 

.0480 

. 0023 

0.' 

0. 

0. 

ATM PN 6,7 IF , OUTR 

35 ' 

.0618 

.0057 

. 008 3 

0 . 

0. 

0. 

ATM PN 4,5 IF, OUTR 

36 

. 0538 

.0091 

.3149 

0 . 

0. 

0 . 

ATM PN 8,1 IF, OUTR 

37 

.0148 

,0704 

.0049 

0 . 

0. 

3. 

ATM PN 2,3 I c , OUTR 

38 

-.0002 

-.0001 

, 0 00 4 

0 . 

0. 

0. 

ATM PN 6,7 IF , INNR 

39 

.0275 

.00 33 

.006 3 

0 . 

0. 

0. 

ATM °N 4,5 IF, INNR 

40 

.0629 

.0507 

.0047 

0 . 

0. 

3. 

ATM PN 8,1 IF, INNR 

41 

. 0 190 

.1756 

.0024 

0 . 

0. 

0. 

ATM PN 2,3 IF, INNR 

42 

. 0 148 

.0055 

.0 06 3 

,0001 

. 030 0 

. 0004 

CMG , -Y SIDE 

4 3 

.0145 

.0051 

. 0 05 0 

. 0 002 

.0000 

. 0006 

CMG , +Y SIDE 

44 

. 0 00 1 

.0417 

. 0 00 1 

.0 001 

-.0000 

. 0003 

CMG, ♦ X SIDE 

45 

. 0005 

.0 0 05 

0 . 

0 , 

0. 

0. 

ATM SAS , PN 1 

4 6 

. 0 03 3 

.0 00 3 

0. 

0 . 

0. 

0. 

ATM SAS, PN 3 

♦ ? 

o 0 0 3 

.0005 

0. 

0. 

0. 

0. 

ATM SAS, PN 5 

48 

i 0 0 0 3 

.0 003 

0 . 

0 . 

0. 

0. 

ATM SAS, PN 7 

49 

. 0 007 

.0016 

.000 1 

.0 153 

.000 0 

0. 

SPAR CENTER 

K 0 

. 0 006 

.0013 

.000 1 

.0195 

.0003 

. 0343 

GRA/CAN CENTER 

SJM 

. 2810 

.5561 

.0644 

. 05 27 

.003 4 

.0 454 
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TABLE 05 

/ 

3R BIT AL CONFIGURATION MOOAL SJRVEf 
AN ALY TICA L MOOES GENERAL I ZED MASS CONTRIBUTION SUMMARY 


ANALYTICAL MODE 9 


ANAL 

YTICAL FRE 

OUENCY = 

1.643 

HZ. 


/ 

COMPONENT 

GMC 

(OX) 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

(OY) 

(07) 

<rx) 

(TY> 

(TZ) 

B»/OWS S KIRT / 1 J /- A S 

« G123 

. 0387 

. 0975 

.0*28 

.0223 

.0134 

6- FAS 02 TANKS 

. 0187 

.0114 

. 0120 

0. 

0. 

0. 

MOA/STS/AM 

. 0050 

.0136 

. 00 81 

.0)77 

.0018 

.0317 

6- AM N2 TANKS 

, 0015 

.0015 

.00 27 

0. 

0. 

0. 

OOMMAND/SERVICE MOO. 

.0076 

. 10 07 

. 1005 

. 0092 

.0025 

. 00 26 

deployment assembly 

. 0026 

. 0111 

.0129 

0. 

0. 

0. 

ATM-PACK ,CMGS*4-SA S 

. 0983 

.0408 

, 1594 

.00 0 1 

.0001 

. 0031 

ATM-SPAR CENTER 

. 0264 

. 0108 

. 0287 

.0028 

.0011 

0. 

ATM-GRA/CAN CENTER 

. 0251 

. 00 84 

.0256 

.0343 

. C026 

.0)29 

SUM 

. 1974 

. 2372 

.4475 ' 

.0569 

. 0303 

.0206 


TOTA. GM CONTRIBJTION FOR EACH COMPONENT 


BR/OWS SKIRT/IU/FAS . 2259 
6-FAS 02 TANKS ,0421 
M3A/STS/AM , 0379 
6-AM N2 TANKS J . 0058 
COMMAND/SERVICE MOO. .2232 
DEPLOYMENT ASSEMBLY ,0257 
ATM-RACK,CMGS,L-SAS ,2988 
ATM-SPAR CENTER .0697 
AT M-GRA/CAN CENTER ,0639 


'N 




C-9 

TABLE C-6 


GENERALIZED MASS CONTRIBUTIONS BY DEGREE OF FREEDOM 


— 

ANALYTICAL 

i 

MODE 

9 

FREQUENCY* 1 

,»64 HZ. 

NODE 

GMC 

GMC 

GMC 

GMC 

SMC 

GMC 

NODE 

NO. 

(OX) 

( DY) 

(OZ ) , 

( TX) 

(TY) 

(TZ) 

DESCRIPTION 

1 

. 0038 

.0316 

.0790 

. 0223 

.0137 

. 0081 

base rng/ows skirt 

2 

.0019 

.0022 

.0069 

.0074 

.0042 

. 0020 

OWS/IU INTERFACE 

3 

.0315 

.0012 

.0075 

.0130 

.0343 

. 00 32 

IU/FAS INTERFACE 

4 

. 0006 

.0 006 

. 0 C7 5 

0 . 

0. 

0. 

FAS 02 93 T L 1 1 *Y +7 

5 

. 0004 

.0023 

.0039 

0. 

0. 

G. 

FAS 3 2 3315.2, *Y *Z 

6 

-.0001 

.0024 

.000 0 

0 . 

0. 

G. 

FAS 3 2 B3.TL3»**Y >2 

7 

. 0 024 

.0007 

.000 3 

0. 

0. 

0. 

FAS 1 32 S3 T L4 » -Y *Z 

8 

. 0066 

.0011 

.000 2 

0 . 

0. 

0. 

FAS 02 B3TL5,-Y -2 

9 

.0087 

.0043 

.000 0 

0. 

0. 

0. 

FAS 0 2 S3 T 1.6 , **Y -2 

10 

.0003 

.0 000 

.0021 

0 . 

0. 

Oc 

FAS/ AM/OA IF, 

11 

. 0 0 0 2 

.0 0 33 

.000 1 

0 . 

0. 

0. 

FAS/ AK/OA IF, *Z 

12 

. 0 0 30 

,0001 

.0014 

0 . 

0. 

0. 

FAS/AM/OA IF, -Y 

1 3 

.0034 

-.0 002 

. 000 2 

0 . 

0, 

0. 

FAS / O A If,, -Y -Z 

14 

.coil 

.0 006 

.000 1 

0. 

0. 

0, 

FAS/AH I”, -Z 

19 

. 0 30 1 

-.0 00 0 

.000 1 

0 . 

0 , 

0, 

FAS / O A IF, fV -Z 

16 

. 0 008 

.0001 

.0014 

.0006 

.0004 

e 00 0 3 

AM T JNNE./ SHEAR «B 

1’ 

.0012 

.0003 

.OGOO 

.0 018 

.00 03 

. 00 0 2 

AH T'JNNEL /STS IF 

18 

.0017 

.0 0 39 

.0012 

.0 027 

,0010 

» GO 5.0 

MOA/STS INTERFACE 

19 

.0014 

.0 088 

.0055 

.0026 

. 000 1 

. 3001 

MDA 30NE/CYL ITRFC 

20 

.0 00 0 

.0 00 0 

.0012 

0 . 

0 . 

0. 

N2 TANK, +Y, LOWER 

?1 

. 0000 

.0 030 

.0007 

0 . 

0. 

0 » 

M2 TANK, n, UPPER 

22 

-.0000 

. 0 0 G 2 

. 0 00 3 

0. 

a. 

c. 

M2 TANK, +2, LOWER 

? 3 

. 0 000 

,0 006 

. 0 00 1 

0 . 

0. 

0, 

N2 TANK,, *Z t UPPER 

24 

.0 007 

,0 005 

.0 00 3 

0 . 

0. 

0. 

N2 TANK -7, LOWER 

29 

, 0 308 

.0 002 

. 0 00 1 

0 . 

3. 

0. 

M2 TANK, -Z, UPPER 

26 

,0 018 

.0 045 

.0029 

,0018 

c G Q 9 3 

. 0003 

CM, F WO 3ULXMEAO 

9? 

.0 023 

.0 00 3 

.0 00 9 

.0022 

, 000 4 

. 0003 

CM, AFT 3ULKHSAD 

28 

,0314 

.0 028 

.0034 

.00 30 

. 0 00 4 

, GG 0 2 

SM, PHD 3ULKHEAD 

29 

.0 020 

.0931 

.0934 

. 0022 

,0314 

, ooie 

SM, AFT BULKHEAD 

30 

.0014 

« 0 00 0 

.0066 

0. 

C e 

0. 

LOWER O LATCH, DA 

31 

. 0 03 1 

.0 085 

.0017 

0 . 

0. 

c. 

LOWER frV T RUN MI ON 

32 

.0310 

,0 009 

.0046 

0 . 

Q . 

0, 

LOWER -f TRUNNION 

33 

. 0 00 0 

.0017 

.000 0 

0 . 

0. 

a. ' 

ER£P PACKAGE C.G. 

34 

.0046 

.0179 

,0475 

0. , 

0 0 ^ 

o. 

ATM PN 6 9 ? IF.OUTR 

35 

.0371 

.0074 

.0049 

0 . 

0. 

3, 

ATM PM 4,5 IF , CUTR 

36 

.0059 

.0 0 37 

.0293 

0 . 

Cl. 

Co 

ATM »N 3,1 I r ,0‘JTR 

77 

.0162 

.0 000 

,0014 

0 . 

0. 

0. 

ATM PN 2,3 IF , OUTR 

38 

-.0 013 

.0045 

.0332 

0 . 

0. 

a o 

ATM PH 6 r ? IF , I NNR 

39 

.0192 

.0 009 

.0031 

0 ifi 

0. 

0. 

ATM PN 4,5 IF, I NNR 

WQ 

-.0001 

-.0007 

.0212 

0 . 

0. 

0o 

ATM P N O ? 5. IF, I NNR 

41 

.0054 

,0050 

.0044 

0 . 

0, 

0. 

ATK PN 2,3 IF 9 1 NNR 

42 

,0060 

,3001 

.0010 

.0 000 

.0000 

. 0309 

CHG, -V SIDE 

4 3 

. n o o i 

.0 002 

, 0 11 4 

.0001 . 

,000 1 

o 0001 

CMC.. *Y SIDE 

44 

,0016 

.0 007 

.0021 

.0 000 

.0000 

, 0000 

CMC, SIDE 

45 

a 0032 

.0002 

0 . 

0 o 

0. 

0. 

ATM SA’S ,PN i 

46 

. 0007 

.0007 

0 . 

0 , 

0. 

a. 

ATK SAC? PH 3 

47 

-.0000 

— « 0 0 0 0 

0 0 

0. 

0 0 

0. 

ATM S A S v PN 5 

48 

. 0000 

.0 000 

Oo 

Oo 

* 

0, 

ATM SAG, PN 7 

49 

.0264 

.0108 

. 0 28 7 

.0028 

.0311 

0, 

SPAR CENTER 

FO 

.0251 

.0084 

.0256 

.0 043 

o 03 26 

, 00 29 

SR A/ CAN CENTER 

SJM 

,1974 

. 23? 2 

.4475 

c 0669 

. 0303 

• 3206 
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TABLE c-7 


DR8IT AL CONFIGURATION MODAL SJRVE7 
ANALYTICAL NODES GENERALIZED MASS CONTRIBUTION SUMMARY 


ANALYTICAL MODE 10 
ANALYTICAL FREQUENCY = 1.670 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GNC 

GMC 

GMC 

NAME 

(OX) 

<DY> 

(DZ) 

(TX) 

(TY) 

crzi 

RP/OHS SKIRT/ I'J / r A S 

« C1Q7 

« 0688 

.0585 

. 0575 

• C 146 

.0232 

5- p AS 02 TANKS 

. 0073 

.0113 

. 0190 

0. 

C . 

0. 

MOA/STS/AM 

. 0043 

. 0226 

. 0066 

.0103 

.0013 

.0026 

6- AM N2 TANKS 

. 0025 

. 0021 

. 0008 

0. 

0. 

0. 

CDMMAND/SERVICE M 3 D • 

. 0077 

. 1608 

. 0617 

.0260 

. 0029 

. 0089 

DEPLOYMENT ASSEMB.Y 

. 00 30 

. 0094 

. 0087 

0. 

0. 

0. 

ATM-PACK ,CMGS ,4-SAS 

, 0842 

.0796 

. 1013 

.03 0 1 

. 0000 

.0002 

ATM-^PAR CENTER 

.0165 

.0185 

. 0195 

. 0058 

. 0007 

0. 

A T M-C RA / CAN CENTER 

.0133 

.0183 

. 0169 

.0379 

.0008 

.0041 

SUM 

. 1490 

.3913 

. 29 30 

.1376 

.0202 

.0390 


TOTA. GM CONTRIB JT ION FOR EACH COMPONENT 


BR/OWS SKIRT/IU/FAS . 2334 
6-FAS 02 TANKS .0372 
M3A/STS/AH .0474 
6- A M N 2 TANKS . 0054 
CDNMANO/SERVICE MOD. .2630 
DEPLOYMENT ASSEMBLY .0211 
AIM-RACK, CMGS,’4“SAS .2654 
AM-SPAR CENTER . 0609 
AM-GRA/CAN CENTER .0613 


I 
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TABLE C-8 

GENERALIZED MASS CONTRIBUTIONS BY DEGREE OF FREEOOM 
ANALYTICAL MOPE 10 FREQUENCY* 1.67 HZ. 


NODE 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

N03E 

MO. 

(OX) 

(OY) 

<OZ) 

(TX) 

(TY) 

(TZ> 

DESCRIPTION 

1 

. 0 030 

.0570 

.0454 

.0 298 

.0)86 

. 0140 

BASE RNG/OWS SKIRT 

2 

.0011 

.0040 

.0041 

.0 106 

.0031 

.0043 

OHS/ I U INTERFACE 

3 

.0011 

.0 023 

.0034 

.0 171 

• 0 3 29 

. 0048 

IU/FAS INTERFACE 

4 

.0037 

.0007 

.0014 

0 . 

0. 

0. 

FAS 32 B3TL1 , 4-Y 4-Z 

5 

-. 0 001 

.0029 

.000 1 

0. 

0. 

0. 

FAS 02 B3TL2,+Y 4- Z 

5 

.0033 

.0027 

.0028 

0. 

0. 

0. 

FAS 02 B3TL3.-Y +Z 

7 

.0313 

.0007 

.0065 

0 . 

0. 

0. 

FAS 02 B3TL4,-Y 4-Z 

8 

-.0000 

.0013 

. 0061 

0. 

0. 

0. 

FAS 32 93TL5,-Y -Z 

9 

.0017 

.0030 

.0020 

0 . 

0. 

0. 

FAS 32 B3TL6, -Y -Z 

10 

. 0030 

• 0000 

.0016 

0 . 

0. 

0. 

FAS/AM/OA IF, 4-Y 

11 

.0001 

.0043 

.000 0 

0 . 

0. 

0. 

FAS/AM/OA IF, 4-Z 

12 

.0010 

.0001 

.0 037 

0 . 

0. 

0. 

FAS/AM/OA IF, -Y 

13 

.0 000 

-.0001 

.000 2 

0 . 

0. 

0. 

FAS /DA TF, -Y -Z 

14 

. 0009 

.0011 

.0000 

0. 

0. 

0. 

FAS/AM IF, -Z 

19 

.0009 

.0001 

.000 1 

0 . 

0. 

0. 

FAS/OA IF, 4-Y -Z 

16 

. 0 006 

.0 002 

.003 6 

. 0 008 

.0003 

. 0006 

AM TUNNE./SHEAR MB 

17 

.0010 

.0013 

.0001 

.0 025 

.0002 

. 0004 

AM TUNNE./STS IF 

18 

.0014 

.0063 

.0014 

.0040 

.0007 

. 0017 

MOA/STS INTERFACE 

19 

.0311 

.0148 

.0045 

.0030 

.00 3 1 

. 0000 

MDA GONE/CYL ITRFC 

20 

.0007 

.0000 

.0001 

0 . 

0. 

0. 

M2 TANK, +Y, LOWER 

21 

. 0 007 

.0 000 

<0 00 4 

0. 

0. 

0. 

N2 TANK, +Y, UPPER 

22 

. 0000 

.0 003 

<0001 

0 . 

O. 

0. 

N2 TANK, 4-Z, LOWER 

? 3 

. 0000 

.0 008 

nOOO 0 

0 . 

0. 

0. 

N2 TANK, 4-Z, UPPER 

24 

. 0009 

.0007 

»000 1 

0. 

0. 

0. 

N2 TANK -7, LOWER 

29 

. 0 006 

.0 00 3 

,000 0 

0 . 

0. 

0. 

N2 TANK, -7, UPPER 

26 

.0013 

.0078 

,0033 

.00 35 

. 0002 

. 0002 

CM, 3ULKHEAO 

27 

.0016 

.0 003 

, 003 0 

• 0038 

.00 0 2 

. 0003 

CM, AFT BULKHEAD 

28 

. 0 021 

.0044 

,0018 

.0070 

.0001 

. 0015 

SM, FWO 3ULKHEAO 

29 

.0 027 

.1483 

.0567 

.0 118 

.0323 

. 0070 

SM, AFT BULKHEAD 

30 

.0010 

.C001 

.0042 

0. 

0. 

0. 

LOWER D LATCH, DA 

31 

.0015 

-.0 001 

.0038 

0. 

0. 

0. 

LOWER 4-Y TRUNNION 

32 

. 0 004 

.0 071 

.000 7 

0 . 

0. 

0. 

LOWER -Y TRUNNION 

33 

. 0000 

.0024 

.00 0 0 

0. 

0. 

0. 

EREP PACKAGE C.G. 

34 

.0134 

.0466 

.0145 

0. 

0. 

0. 

ATM f»N 6,7 IF , OUTR 

39 

-.0033 

.0160 

.0317 

0 . 

0. 

0. 

ATM PN 4,5 I", OUTR 

36 

. 0336 

.0 026 

-.000 1 

0 . 

0. 

0. 

ATM PN 8,1 IF, OUTR 


.0047 

.0027 

.0082 

0 . 

0. 

0. 

ATM PN 2,3 IF, OUTR 

38 

.0 055 

.0065 

.0129 

0. 

0. 

c. 

ATM PN 6,7 IF , INNR 

39 

-.0013 

-.0010 

.0117 

0. 

0. 

0. 

ATM PN 4,5 IF, INNR 

40 

. 0 205 

.0023 

.000 3 

0. 

0. 

0. 

ATM PN 8,1 IF, INNR 

41 

-. 0 002 

.0022 

.0104 

0 . 

0. 

0. 

ATM PN 2,3 IF, INNR 

42 

-.0000 

.9003 

.0102 

.0000 

-.0000 

. 0000 

C MG, -Y SIDE 

43 

.0064 

.0002 

.000 1 

.0000 

.0030 

. 0001 

CMG, 4-y SIDE 

44 

.0011 

.0005 

.0014 

.0001 

.0000 

. 0001 

CMG, ♦ X SIDE 

45 

. 0006 

.0 006 

0 . 

0 . 

0. 

0. 

ATM SAS ,PN 1 

46 

. 0001 

.0001 

0. 

0 . 

0. 

0. 

ATM SAS, PN 3 

47 

. 0 000 

.0 000 

0. 

0. 

0. 

0. 

ATM SAS, PN 5 

48 

-.0000 

-.0 000 

0. 

0 . 

0. 

0. 

ATM SAS, PN 7 

49 

.0 165 

.0185 

.0195 

.0058 

.00 07 

0. 

SPAR CENTER 

50 

.0133 

.0183 

.0169 

.0 0,79 

.0038 

.0041 

GRA/CAN 3ENTER 

SUM 

. 1490 

. 3913 

. 2930 

. 1076 

• 0202 

.0390 
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TABLE c-9 


3RBITAL CONFIGURATION NODAL SJRVEY 
ANALYTICAL NODES GENERALIZED MASS CONTRIBUTION SUMMARY 

ANALYTICAL MODE 11- 
ANALYTICAL FREQUENCY = 2.338 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

(OX) 

(DY) 

(DZ) 

(TX) 

CTY) 

(TZ> 

Bo/OWS S KIRT / IU/ P A S 

. 0037 

. 0483 

.00 80 

.1354 

. 000 0 

.0320 

6-FAS 02 TANKS 

. G101 

.0248 

.0251 

0. 

0. 

0. 

MO A/STS/ AM 

. 0000 

.1250 

. 0007 

.0155 

. 0001 

.0081 

6-AM N2 TANKS 

. 0006 

. 0078 

.00 24 

0. 

0. 

0. 

C"MMB NO /SERVICE MOD. 

-.0000 

. 2101 

. 0009 

. 0377 

-. 0001 

.0119 

O r n LO YME NT ASSEMBLY 

.0 069 

.0286 

-.0006 

0. 

0. 

0. 

ATM-OACK ,CMGS ,4 -3 AS 

.0147 

. 1049 

. 0357 

.00 0 2 

. 000 0 

. 0000 

ATM-SPAR CENTER 

. 0001 

. 0330 

. 0000 

. 0365 

.0000 

0. 

atm-gra/can center 

• 0000 

. 0303 

. 0000 

.0393 

. 0001 

.0021 

/ 

SUM 

, 0361 

.6128 

.0723 

.2246 

. 0001 

.0541 


- TOTA. GM CONTRIBJTION FOR EACH COMPONENT 


BR/OWS SKIRT /I'J/F AS .1913 
6- r A S 02 TANKS ,0600 
MOA/STS/AM .1493 
6-AM N2 TANKS .0138 
COM MANO /SERVICE MOD. .3136 
DEPLOYMENT ASSEMBLY .0349 
ATM-RACK»CMGS,4-SAS .1557 
ATM-SPAR CENTER .3395 
AT M -GR A/CAN CENTER .0419 
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TABLE c -10 

GENERALIZED MASS CONTRIBUTIONS 3Y DEGREE OF FREEOOM 


ANALYTICAL MODE It FREQUENCY* 2.34 HZ. 


NODE 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 

NO. 

(OX) 

(OY) 

(DZ) 

( TX) 

(TY) 

(TZ) 

DESCRIPTION 

1 

.cooo 

.0363 

.000 1 

.0561 

.0000 

. 0182 

BASE RNG70WS SKIRT 

2 

. 0030 

-.0000 

-.000 0 

.0180 

-. 0000 

.0044 

OWS/IU INTERFACE 

3 

.0030 

.0 002 

.0 00 1 

.0 313 

.000 0 

. 0094 

IU/FAS INTERFACE 

4 

. 0024 

-.0000 

.0076 

0 . 

0. 

0. 

FAS 32 B3TL1 » *Y *Z 

5 

. 0 008 

.0017 

.0028 

0. 

0. 

0. 

FAS 02 B3TL2,+Y *Z 

5 

. 0007 

.0017 

• 0015 

0. 

0. 

0. 

FAS 02 B3TL3,-Y ♦ Z 

T 

.0023 

*.0000 

.0054 

0 . 

0. 

0. 

FAS 02 83TL4,-Y *Z 

8 

.0037 

.0080 

.0066 

0 . 

0. 

0. 

FAS 02 B3TL5,-Y -Z 

9 

.010 3 

.0134 

.0011 

0 . 

0. 

0. 

FAS 32 B3TL6.-Y -Z 

10 

.0013 

.0013 

.0036 

0. - 

0. 

0. 

FAS/AM/DA IF, +Y 

n 

. 0 030 

.0011 

.000 0 

0. 

0. 

0 © 

FAS/AM/DA IF, +Z 

12 

.0020 

.0019 

.0043 

0. 

0. 

0. 

FAS/AM/DA IF, -Y 

13 

. 0 00 1 

.0012 

-.0 00 2 

0 . 

0. 

0. 

FAS/DA IF, -Y -Z 

14 

. 0000 

.0055 

.000 0 

0 . 

0. 

0. 

FAS/AM I-, -Z 

15 

. 0032 

.0007 

.000 1 

0. 

0. 

0. 

FAS/DA IF, +Y -Z 

16 

*.0000 

.0011 

.000 0 

.0017 

.0000 

.0010 

AM TUNNEL /SHEAR MB 

17 

. 0 000 

.0 126 

.0 00 1 

.0 058 

. 0 0 0 c 

. 0008 

AM TUNNEl/STS IF 

18 

. 0000 

.0406 

.0002 

.0 046 

.0000 

. 0066 

MOA/STS INTERFACE 

19 

. 0 000 

.0706 

.000 3 

.0 0 33 

.0000 

-. 0002 

MOA 3 ONE/C YL ITRFC 

20 

. 0 03 3 

.0 004 

' .0011 

0 . 

0. 

0. 

N2 TANK, ♦ Y , LOWER 

21 

. 0003 

.0011 

.0012 

0 . 

0. 

0. 

N2 TANK, +Y, UPPER 

22 

. 0 000 

.0002 

.003 0 

0. 

0. 

0. 

N2 TANK, +Z, LOWER 

23 

. 0 000 

.0 000 

.0000 

0 . 

0. 

0. 

N2 TANK, +Z, UPPER 

24 

. 0000 

.0022 

.000 0 

0 . 

0. 

0. 

N2 TANK -Z, LOWER 

25 

.0000 

.0040 

.0000 

0 . 

0. 

0. 

N2 TANK, -Z, UPPER 

26 

. 0 000 

.0612 

.0036 

.0088 

-.0000 

.0005 

CM, F HO 3ULKHEAO 

27 

. 0000 

.0143 

.0005 

.0137 

.0000 

-.0003 

CM, AFT 3ULKHEAO 

28 

-.0000 

.0041 

-.0000 

.0258 

. 0000 

.0023 

SM, F WO BULKHEAD 

29 

-.0000 

.1305 

-.000 1 

.0 394 

-.0001 

.0093 

SM, AFT 3ULKHEAD 

30 

.0000 

.0 299 

.0 00 0 

0 . 

0. 

0. 

LOWER 0 LATCH, DA 

31 

. 0034 

-.0010 

-.000 3 

0. 

0. 

0. 

LOWER *Y TRUNNION 

32 

. 0035 

-.0004 

-.0003 

0. 

0. 

0. 

LOWER -Y TRUNNION 

33 

-.0000 

.0 00 1 

.000 0 

0 . 

0. 

0. 

EREP PACKAGE C.G. 

34 

-.0002 

.0120 

.0019 

0 . 

0. 

0. 

ATM PN 6,7 IF,OUTR 

35 

.0011 

.0115 

.0082 

0 . 

0. 

0. 

ATM PN 4,5 IF , OUTR 

36 

. 0037 

.0203 

.0099 

0 . 

0. 

0. 

ATM PN 8,1 IF, OUTR 

37 

.0018 

.0479 

.0011 

0 . 

0. 

0 . 

ATM PN 2,3 IF, OUTR 

38 

. 0001 

.0002 

.0014 

0 . 

0. 

0. 

ATM PN 6,7 IF , INNR 

39 

.0 029 

.000 1 

.0014 

0 . 

0. 

0. 

ATM PN 4,5 IF, INNR 

40 

.0022 

.0013 

.0055 

0 . 

0. 

0. 

ATM PN 8,1 IF, INNR 

41 

.0013 

• 0064 

.0011 

0. 

0. 

0. 

ATM PN 2,3 IF, INNR 

42 

.0009 

.0 008 

.0022 

.0001 

.0000 

. 0000 

CMG , -Y SIDE 

43 

.0006 

.0 009 

• .0031 

.0001 

.000 0 

. 0000 

CMG , *Y SIDE 

44 

. 0000 

.0031 

.0000 

.0001 

.0000 

. 0000 

CMG, SIDE 

45 

.0001 

.0 001 

0. 

0. 

0. 

0. 

ATM SAS , PN 1 

46 

.0001 

.0 001 

0 . 

0 . 

0. 

0. 

ATM SAS, PN 3 

47 

.0 002 

.0002 

0. 

0 . 

0. 

0. 

ATM SAS, PN 5 

48 

.0 00 1 

.0001 

0. 

0 . 

0. 

0. 

ATM SAS, PN 7 

49 

.0 011 

.0330 

.0000 

.0065 

.0000 

0. 

SPAR CENrER 

50 

. 0000 

.0303 

.000 0 

.0093 

• 000 1 
aoo w o 

. 0021 

GRA/CAN CENTER 

SUM 

. 0361 

.6128 

. 0723 

. 2246 

.000 1 

.0541 
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TABLE 


C-ll 


ORBITAL CONFIGURATION MODAL SJRVEf 
ANALYTICAL MOOES generalized MASS CONTRIBUTION SUMMARY 


COMPONENT 

NAME 

go/OWS SKIRT/IU/FAS 
5-PAS 02 TANKS 
HD A/STS/ AM 
-AM N2 TANKS 
"MMANO/SERVTCE mod. 
PPLOYMENT ASSE MB. Y 
ATM-OACK ,CMGS,4-3AS 
ATM-SPAR CENTER 
A T M-GRA / CAN CENTE? 

SUM 


ANALYTICAL MODE 

12 




CAL FRE 

QUENCY = 

3. 151 

HZ. 



GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

(OX) 

(DYl 

(DZ) 

(TX) 

(TY) 

<rz> 

. ooib 

.0002 

.0155 

. 03 25 

.0104 

. 0000 

. 0027 

.0012 

.0045 

0. 

0. 

0 . 

. 0008 

. 0003 

.1375 

.03 0 1 

.0221 

-.030 0 

.0010 

. 0001 

. 00 20 

0. 

0. 

0. 

. 0027 

. 0 3 C 8 

. 3629 

.010 1 

.0121 

. 00 0 2 

. 0004 

. 0240 

. 0137 

0. 

0. 

0 . 

.0159 

. 0028 

.23 54 

. 0000 

. 00C1 

. 0000 

. 0 007 

. 0003 

. 0476 

. 000 2 

. 0018 

0 . 

. 0005 

. 0002 

. 04 20 

. 03 0 2 

. 0025 

-.0000 

. 0268 

.0298 

.8811 

.0130 

. C 49C 

. GOO 3 


TOTA. GM CONTRIBUTION FOR EACH COMPONENT 


BR/OWS SKIRT /I J/FAS 

. 3306 

6- r A S 02 TANKS 

.0054 

MBA /STS/AM 

.2139 

6-AM N2 TANKS 

. 0030 

COMMAND/SERVICE MOO. 

. 3888 

DEPLOYMENT ASSEMBLY 

. 3331 

AIM-RACK, CMGS»'+-SAS 

.2242 

ATM-SPAR CENTER 

. 0535 

ATM-GRA/CAN CENTER 

• 0455 
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TABLE C-12 

GENERALIZED MASS CONTRIBUTIONS BY OEGREE OF FREEDOM 
ANALYTICAL MOOE 1? FREQUENCY* 3.15 HZ. 


node 

GMC 

G«C 

GMC 

GHC 

SMC 

GMC 

NODE 

NO. 

(OX) 

<OY> 

(OZ) 

(TX) 

(TY) 

(TZ) 

DESCRIPTION 

1 

• 0 00 2 

.0 000 

.0133 

.0013 

.0 060 

. 0000 

BASE RNG70WS SKIRT 

2 

. 0001 

-.0000 

.000 1 

.0004 

• GO 15 

. 0003 

OWS/IU INTERFACE 

3 

. 0001 

-.0000 

.0000 

.0008 

.00 30 

. 0000 

IU/FAS INTERFACE 

4 

.0000 

.0 000 

.000 0 

0 . 

0. 

3. 

FAS 02 BOTH , 4-Y +Z 

5 

. 0 004 

.0 000 

.0 00 4 

0 . 

0. 

3. 

FAS 02 BDTL2 , +Y *Z 

S 

.000* 

.0 005 

.0014 

0 . 

0. 

0. 

FAS 02 BO TL3» -Y *Z 

7 

. 0 000 

.0001 

.0011 

0. 

0. 

0. 

FAS 02 BDTL4 9 -Y *Z 

9 

.0004 

* .0002 

.000 8 

0 . 

0. 

0. 

FAS 02 BDTL5 , -Y -Z 

9 

.0012 

.0004 

.000 8 

0 . 

0. 

0. 

FAS 02 BDTL6,-Y -Z 

10 

.0001 

-.0000 

.000 0 

0. 

0. 

0. 

FAS/AM/DA IF, «-Y 

11 

. 0 007 

.0001 

.0009 

0 . 

0. 

0. 

FAS/AM/OA IF, + Z 

12 

. 0001 

-.0000 

• 0008 

0 . 

0. 

0. 

FAS/AM/OA IF, -Y 

13 

. 0000 

.0000 

-.0000 

0 . 

0. 

3. 

FAS/DA IF, -Y -Z 

14 

.0006 

.0000 

.0004 

0 . 

0. 

0. 

FAS/AM 1~ 9 -Z 

IS 

.0000 

.0000 

-.0000 

0 . 

0. 

0. 

FAS/OA IF, +Y -Z 

16 

. 0002 

.0000 

.0002 

.0000 

. 0009 

. 0000 

AM TUNNE./SHEAR MB 

17 

. 0003 

.0 003 

.0078 

.0000 

.0318 

. 0000 

AM TUNNEL/STS IF 

IS 

. 0002 

.0001 

.0550 

-.0000 

• C 1 6 9 

. 0000 

MDA/,3TS INTERFACE 

19 

. 0032 

.0002 

.1246 

.0001 

.03 25 

-. 0000 

MOA CONE/CYL ITRFC 

?C 

.0000 

.0000 

.0000 

0. 

0. 

0. 

N2 TANK, ♦ Y» LOWER 

21 

. 0 000 

.0000 

.000 3 

0 . 

0. 

0. 

N2 TANK, ♦ Y , UPPER 

22 

.0 001 

.0000 

.000 2 

0. 

0. 

0 s 

N2 TANK, *Z, LOWER 

23 

. 0 00 1 

.0 000 

.000 7 

0 . 

0. 

0. 

N2 TANK, +Z, UPPER 

24 

.0 004 

.0 000 

.000 2 

0 . 

0. 

0. 

N2 TANK -Z, LOWER 

2F 

. 0 003 

.0000 

.000 7 

0 . 

0. 

0. 

N2 TANK, -Z, UPPER 

26 

. 0006 

.0003 

.142 8 

.0011 

. 000 6 

. 0000 

CM, r WO BULKHEAD 

27 

. 0 008 

.0 00 2 

.0631 

.0015 

-.0305 

-.0000 

CM, AFT BULKHEAD 

29 

. 0 005 

.0000 

.0237 

.0013 

. 03 28 

-.0000 

SM, eho guLKHEAD 

29 

. 0 008 

.0003 

.1333 

.0061 

.0390 

. 0002 

SM, AFT BULKHEAD 

30 

-.0001 

.0003 

.0123 

0 . 

0. 

0. 

LOWER D LATCH, DA 

31 

. 0 004 

.0122 

.000 2 

0 . 

0. 

0. 

LOWER 4-Y TRUNNION 

32 

.0001 

.0114 

-.0 00 1 

0. 

0. 

0. 

LOWER -Y TRUNNION 

33 

. 0000 

.0000 

.0014 

0. 

0. 

0. 

EREP PACKAGE C.G. 

34 

. 0002 

.0 007 

.048 0 

0 . 

0. 

0. 

ATM PN 6,7 IF , OUTR 

35 

. 0 036 

.0 006 

.0255 

0 . 

0. 

0. 

ATM PN 4,5 IF, OUTR 

36 

. 0003 

.0002 

.0153 

0. 

0. 

0. 

ATM PN 8,1 IP, OUTR 

37 

. 0003 

.0 001 

.0158 

0 . 

0. 

0. 

ATM PN 2,3 IF, OUTR 

38 

.0012 

.0 003 

.0424 

0 . 

0. 

0. 

ATM PN 6,7 IF , INNR 

39 

.0019 

.0000 

.0125 

0 . 

0. 

0. 

ATM PN 4,5 IF, INNR 

40 

.0057 

-.0 00 1 

.0128 

0 . 

0. 

0. 

ATM PN 8,1 IF, INNR 

41 

. 0025 

.0 001 

.0142 

0 . 

0. 

0. 

ATM PN 2,3 IF, INNR 

42 

. 0007 

.0 000 

.0084 

-.0000 

-.0030 

. 0000 

CMG , -Y SIDE 

43 

. 0 00 9 

.0 000 

.0065 

-.0003 

.0031 

. 0000 

CMG , ♦ Y SIDE 

44 

.0010 

.0 000 

.0040 

.0 000 

.00 0 0 

. 0000 

CMG, «-X S IDE 

45 

-.0000 

-.0000 

0 . 

0 . 

0. 

0. 

ATM SAS , PN 1 

46 

-.0000 

-.0000 

0. 

0. 

g. 

0. 

ATM SAS, PN 3 

47 

. 0 004 

.0 004 

0 . 

0 . 

0. 

0. 

ATM SAS, PN 5 

48 

.0035 

.0005 

0, 

0 . 

0. 

0. 

ATM SAS, PN 7 

49 

.0007 

.0003 

.0476 

.0002 

.0016 

0. 

SPAR CENTER 

*0 

. 0006 

.0002 

.0420 

.0002 

.0025 

-.0000 

GRA/CAN CENTER 

SUM 

.0268 

.0298 

. 8811 

. 0130 

.0490 

.0003 
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TABLE c-13 

f ORBITAL CONFIGURATION MODAL SURVEY 
ANALYTICAL MOOES GENERALIZED MASS CONTRIBUTION SUMMARY 


ANALYTICAL MODE 13 
ANALYTICAL FREQUENCY = 3.532 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

(OX) 

(DY) 

(DZ) 

(IX) 

(TY) 

(TZ) 

OP/OWS SKIRT/IU/"AS 

. 0001 

.0064 

. 0066 

.0802 

. 0003 

. 0001 

6- c AS 02 TANKS 

. 0000 

.0261 

.0248 

0. 

0. 

0. 

moa/sts/am 

. 0000 

. 0005 

. 0048 

.0017 

.0003 

. 0001 

5- AM N2 TANKS 

. 0003 

. 0014 

.0012 

0. 

6. 

0. 

COMMANO/SERVICE MOO. 

. 0001 

. 00 31 

. 0072 

.8014 

.0005 

. 0000 

DEPLOYMENT ASSE MB. Y 

-.0001 

.0056 

.0010 

0. 

0. 

0. 

ATM-c»ACK ,CMGS,4-SAS 

. 0032 

. 0073 

. 0091 

. 00 00 

.0000 

. 0000 

atm-spar center 

• 0000 

. 0007 

. 0004 

.0014 

. 0001 

0. 

AT M-G RA/ CAN CENTER 

. 0000 

. 0007 

. 00 03 

.00 19 

. 0002 

. 000 8 

SUM 

. 0034 

. 0521 

. 0555 

.8366 

.0014 

. 3010 


TOTA. GM CONTRIBJT ION FOR EACH COMPONENT 


BR/OWS SKIRT/IU/F AS 

O 3937 

6- r AS 02 TANKS 

. 0539 

MOA/STS/AM 

. 0075 

6-AM N2 TANKS 

. 0027 

COMMANO/SERVICE MOD. 

.8123 

DEPLOYMENT ASSEMBLY - 

.0057 

AIM-RACK, CMGS,4-SAS ' 

.0197 

AIM-SPAR CENTER 

. 0026 

ATM-GRA/CAN CENTER 

. 0040 
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TABLE C-14 

GENERALIZED HASS CONTRIBUTIONS BY OEGREE OF FREEDOM 


ANALYTICAL MODE .13 FREQUENCY* 3,53 HZ, 


. - - - 

- ; - 



* ■ 

- - ■ ■ ■ 


■ ■ ' ' 

NOOE 

GMC 

GMC 

GMC 

GMC 

SMC 

GMC 

NODE 

NO. 

(OX> 

< OY ) 

(DZ) 

<TX> 

<ty> 

(TZ) 

DESCRIPTION 

1 

. 0 000 

.0 00 2 

. 000 1 

.0420 

. 00 0 2 

. 0000 

BASE RNG/OWS SKIRT 

2 

.0000 

.0001 

- .0000 

.0139 

.0000 

• 0000 

OWS/IU INTERFACE 

3 

. 0000 

.0003 

.000 1 

.0 243 

.0001 

i 0000 

IU/FAS INTERFACE 

4 

*.0 000 

.0022 

.0 08 3 

0 . 

0. 

0. 

FAS 02 B0TL1,+Y +Z 

5 

-.0000 

.0 068 

.0034 

0 . 

a. 

0. 

FAS 02 B3TL2,+Y +Z 

6 

. 0 000 

.0063 

.0014 

0 . 

0. 

0. 

FAS 02 83TL3.-Y + Z 

7 

.0000 

.0021 

.0052 

0. 

0. 

0. 

FAS 02 80TL4,-Y ♦ Z 

8 

.0000 

.0023 

.0052 

0 » 

0. 

0. 

FAS 02 B0TL5,-Y -Z 

9 

. 0 000 

.0064 

.0013 

0. 

0. 

0. 

FAS 02 B3TL$,-Y -Z 

10 

' . 0 001 

-.0000 

.0030 

0 . 

0. 

0. 

FAS/AM/0\ IF, Y 

11 

. 0000 

.0041 

.0001 

Q. 

0. 

0. 

FAS/AM/OA IF, «-Z 

12 

.0 000 

-.0 000 

.0031 

0. 

0. 

0. 

FAS/AM/OA IF, -Y 

13 

.9 000 

.0001 

.0001 

0. 

0. 

a. 

FAS/DA IF, -Y -Z 

14 

. 0 000 

.0018 

.000 1 

0. 

0. 

0. 

FAS/AM IF, -Z 

15 

.0000 

.0 001 

.000 2 

0. 

0. 

0. 

FAS/DA IF, +Y -Z 

IS 

. 0000 

• 0000 

.0001 

.0001 

• 0000 

. 0000 

AM TUNNE. /SHEAR MB 

l 7 

.0000 

.0000 

.0004 

.0001 

.0000 

. 0000 

AM TUNNEL /ST3 IF 

IP 

.0000 

.0 00 1 

.0017 

.0 006 

.00 0 3 

. 0001 

MOA/STS INTERFACE 

19 

,0000 

.0004 

.0027 

.0008 

.0000 

.0000 

MOA OONE/CYL ITRFC 

20 

. 0000 

.0,000 

.000 7 

0. 

0. 

0. 

N2 TANK, *Y, LONER 

21 

.0000 

.0 000 

.0004 

0. 

0. 

0. 

N2 TANK, ♦ Y, UPPER 

22 

. 0000 

.0 005 

.000 0 

0. 

0. 

0. 

N2 7ANK, +Z, LOWER 

23 

. 0 000 

.0002 

.0000 

0. 

0. 

0. 

N2 TANK, +Z, UPPER 

24 

. 0 009 

.0006 

.000 0 

0. 

0. 

0. 

N2 TANK -Z, LONER 

25 

. 0000 

.0002 

.0000 

0 . 

0. 

0. 

N2 TANK, -Z, UPPER 

26 

.0000 

.0011 

.0013 

.0749 

.0001 

-. 0003 

CM, F WO BULKHEAD 

2 7 

. 0 030 

.0007 

-.0001 

.1144 

-.0000 

. 0000 

CM, AFT BULKHEAD 

28 

.0000 

-.0000 

-.0 00 5 

.2463 

.0001 

. 0000 

SM, r WO 3ULKHEAD 

29 

. 0000 

.0013 

.0065 

.3658 

.0004 

.0000 

SM, AFT 3ULKHEAO 

30 

-.0000 

.0031 

.0002 

0. 

0. 

0. 

LOWER O . ATCH, DA 

31 

-.0001 

.0 002 

.0005 

0. 

0. 

0. 

LOWER *Y TRUNNION 

32 

-.0000 

.0002 

.000 2 

0 . 

0. 

0. 

LOWER -Y TRUNNION 

33 

-.0000 

.0023 

• 000 1 

0. 

0. 

0. 

ERE P PACKAGE C.G. 

34 

-.0000 

.0 000 

.0015 

0. 

0. 

0. 

ATM PN 6,7 IF,OUTR 

35 

.0005 

.0002 

.000 6 

0 . 

0. 

0. 

ATM PN 4,5 IF,OUTR 

36 

. 0006 

.0009 

.9023 

0. 

0. 

0. 

ATM PN 8,1 IF ,OUTR 

37 

.0003 

.0028 

.0031 

0 . 

0. 

0 3 

ATM PN 2,3 I r ,OUTR 

38 

-.0000 

.0026 

.0014 

0 . 

0. 

0. 

ATM PN 6,7 IF , INNR 

39 

.0013 

.0007 

.000 2 

0. 

a. 

0. 

ATM PN 4,5 IF, INNR 

40 

.0000 

.0 301 

.0017 

0. 

0. 

0. 

ATM PN 8,1 IF, INNR 

41 

.0001 

.0000 

.000 1 

0 . 

0. 

0. 

ATM PN 2,3 IF, INNR 

42 

. 0003 

.0001 

.0002 

.0000 

.0000 

.0000 

CMG , -Y SIOE 

43 

.000 1 

.0000 

.0010 

.0000 

.0000 

.3000 

CMG, *Y SIDE 

44 

. 0 000 

.3000 

.000 0 

• 0000 

.0000 

. 0000 

CMG, + X SIDE 

45 

-.0000 

-.0000 

0. 

0. 

0. 

0. 

ATM SAS , PN 1 

46 

.0000 

o 0 0 0 0 

0. 

0. 

0. 

0 9 

ATM SAS, PN 3 

47 

.0 000 

.0 000 

0 . 

0.. 

0. 

0. 

ATM SAS, PN 5 

48 

. 0000 

.0 000 

0. 

0. 

0. 

C 0 

ATM. SAS, PN 7 

49 

.0000 

.0007 

.0004 

.0014 

.0001 

0. 

SPAR CENTER 

50 

. 0000 

.0007 

.000 3 

.0019 

.0002 

.0008 

GRA/CAN BENTER 

SUM 

.0034 

.0*21 

* 0555 

.8 866 

.0014 \ 

.0010 



C-18 


table c-15 


9RBIT AL CONFIGURATION MODAL SURVEY 
ANALYTICAL 1 0DES GENERALIZED MASS CONTRIBUTION SUMMARY 

ANALYTICAL MODE 14 
ANALYTICAL FREQUENCY = 4.323 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

G1C 

GMC 

GMC 

NAME 

(OX) 

<DY) 

(DZ) 

ux> 

(TY) 

(TZ) 

BP /OHS SKIRT/IU/PAS 

. 0004 

.0133 

.0018 

.0177 

.0000 

.0052 

S-FAS 02 TANKS 

.0014 

.0051 

.0049 

O. 

a. 

0. 

MOA/STS/AM 

. 0001 

.0419 

. 0000 

• 0J 04 

-.0000 

.0056 

6-AM N2 TANKS 

. 0000 

. 0007 

. 0003 

0. 

0. 

0. 

COMMAND/SERVICE M30. 

. 0000 

.1180 

. 0000 

.0342 

-. cooo 

.0 047 

deployment assemb.y 

.0015 

.0058 

. 00 31 

Q. 

0. 

0 . 

A T N-P ACK ,CMGS ,4-3AS 

.1007 

.3191 

,1737 

.0311 

-.0000 

.0004 

A T M-E P AR CENTER 

. 0000 

. 0007 

0QQC 

.0*37 

-.0000 

Q. 

atm-gra/can CENTER 

.0000 

. 0302 

-. 0000 

.0554 

.0003 

.0586 

SUM 

. 1041 

.5049 

, 1839 

.12 2 4 

. 0003 

.0 945 


TOTA. GM CONTRIB JT ION FOR EACH COMPONENT 


BR/OWS SKTRT/IU /FAS .3333 
6-FAS 02 TANKS .0114 
MDA/STS/AM .0430 
6-AM N2 TANKS .0011 
CON HAND /SERVICE MOD. . .127*0 
DEPLOYMENT ASSEMBLY .0133 
ATN-RACK, CMGS > 4 - S AS .5949 
ATM-SRAR CENTER .04*5 
AM-GRA/CAN CENTER .1245 
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TABLE c-16 

GEN r PAL I ZEO HASS CONTRIBUTIONS 8Y DEGREE OF FREEOON 
ANALYTICAL MOOE 14 FREQUENCY* 4.32 HZ. 


NODE 

GHC 

GMC 

GMC 

GMC 

SMC 

GHC 

NOOE 

NO, 

(0X1 

(on 

(07) 

(TX) 

(TY> 

(TZ) 

DESCRIPTION 

1 

.0 300 

.0112 

.0 00 0 

.0094 

-.00 0 0 

. 0032 

BASE RNG'OWS SKIRT 

•> 

. 0000 

.0005 

- .000 0 

.00 31 

.0000 

. 0008 

OWS/IU INTERFACE 

3 

.0000 

• 0001 

.0000 

.0052 

.0000 

. 0012 

IU/FAS INTERFACE 

4 

.0007 

.0005 

.0012 

0 . 

0. 

0 . 

FAS 02 B3TL1,+Y «-Z 

5 

.000 1 

.0020 

.0005 

0 . 

0. 

0. 

FAS 02 B0TL2,«-Y +Z 

6 

-.0000 

.0019 

.000 3 

0 . 

0. 

0. 

FAS 02 BOT 13, -Y +Z 

7 

.0004 

.0004 

.0009 

0 . 

0. 

0. 

FAS 02 B3TL4,-Y H-Z 

8 

. 0003 

.0003 

.0020 

0. 

0. 

0. 

FAS 32 93TL5 > -Y -Z 

9 

.0000 

.0 000 

.0001 

0 . 

0. 

0. 

FAS 02 B3TL6»-Y -Z 

1C 

.ooor* 

.0 000 

.000 5 

0 . 

0. 

0. 

FAS/AM/OA IF, *Y 

11 

.0000 

.0012 

.000 0 

0. 

0. . 

0. 

FAS/AM/DA IF, «Z 

12 

. 0002 

.0 000 

• 0008 

0. 

0. 

0. 

FAS/AM/OA IF, -Y 

13 

-.0000 

.0 001 

.0034 

0 . 

0. 

0. 

FAS/OA IF, -Y -Z 

14 

. 0000 

.0 002 

. 000 0 

0 . 

0. 

c. 

FAS/AM IF, -2 

15 

.0030 

-.0000 

. 0000 

0. 

0. 

0. 

FAS/DA IF, *Y -Z 

16 

.0000 

.0000 

. 0000 

. 0002 

-.Oil 0 0 

. 0000 

AM TUNMEL/SHEAR MB 

17 

.0 000 

.0 001 

<>0000 

.0004 

.0030 

.0008 

AM TUNNEL/STS IF 

18 

.0000 

.0085 

,0000 

.0000 

-.0030 

.0045 

MOA/STS INTERFACE 

19 

.0000 

.0 333 

,0030 

-.0001 

-.3000 

. 0003 

MDA CONE/CYL ITRFC 

20 

.0000 

. .0 000 

.0002 

0. 

0. 

0. 

N2 TANK, * Y, LOWER 

21 

. 0000 

.0000 

.0002 

0. 

0. 

0. 

N2 TANK, + Y, UPPER 

22 

. 0000 

.0 003 

.000 0 

0. 

0. 

0. 

N2 TANK, *7, LOWER 

23 

.0 000 

.0 002 

.0000 

0. 

0. 

0. 

N2 TANK, *Z, UPPER 

24 

. 0000 

.0001 

.0000 

0. 

0. 

0. 

N2 TANK -Z, LOWER 

25 

. 0000 

.0 001 

.0000 

0 . 

0. 

0. 

N2 TANK, -Z, UPPER 

26 

.0000 

.0484 

-.0000 

• C 005 

-.0000 

.0001 

CM, F WO 9ULKHEAO 

27 

.0 000 

.0287 

.0000 

.0008 

. 030 0 

-.0003 

CM, AFT BULKHEAD 

28 

-.0000 

.0118 

-.000 0 

.0011 

.0000 

. 0010 

SM, F WO BULKHEAD 

29 

-.0000 

.0291 

• oooo 

.0018 

-.0000 

.0038 

SM, AFT 3UI.KHEAD 

30 

.0000 

.0050 

.000 0 

0 . 

0. 

0. 

LOWER 0 LATCH, DA 

31 

. 0 008 

.0 00 3 

.0016 

0 . 

0. 

0. 

LOWER +Y TRUNNION 

3? 

.0006 

-.0000 

.0015 

0. 

0. 

0. 

LOWER -Y TRUNNION 

33 

.0 000 

.3 006 

.0000 

0. 

0, 

0. 

EREP PACKAGE C.G. 

34 

. 3003 

.0147 

.0025 

0 . 

0, 

0. 

ATM PN 6,7 IF , OUTR 

35 

.0180 

.0 003 

.3435 

0. 

0. 

0. 

ATM PN 4,5 IF, OUTR 

36 

.0186 

.0035 

.0342 

0. 

0. 

0. 

ATM PN 8,1 IF, OUTR 

37 

.0062 

.0226 

.0045 

0 . 

0. 

0. 

ATM PN 2,3 IF, OUTR 

38 

.0127 

.1814 

,0045 

0 . 

0. 

0 0 

ATM PN 6,7 IF , INNR 

39 

.0166 

.0354 

,0187 

0 . 

0. 

0. 

ATM PN 4,5 IF , INNR 

40 

.0113 

.0 075 

.0308 

0. 

0. 

0. 

ATM PN 8,1 IF, INNR 

41 

-.0015 

.0249 

.0049 

0. 

0. 

0. 

ATM PN 2,3 IF, INNR 

42 

.0043 

.0101 

.015 1 

. 0002 

-.0000 

. 0001 

CMG , -Y SIDE 

43 

. 0072 

.9100 

.0148 

.0006 

-.0000 

. 0002 

CMG, h-V SIOE 

44 

. 0 00 1 

.0017 

.0 00 1 

.0003 

.000 0 

. 0002 

CMG, *X SIOE 

45 

.0019 

.0019 

0. 

0. 

0. 

0. 

ATM SAS ,PN 1 

46 

.0016 

.0016 

0. 

0. 

0. 

0. 

ATM SAS, PN 3 

47. 

.0019 

.0019 

0 . 

0. 

0. 

0. 

ATM SAS, PN 5 

48 

.0014 

.0014 

0. 

0 . 

0. 

0. 

ATM SAS, PN 7 

49 

. 0000 

.0 007 

- ,000 0 

.0437 

-.0000 

0. 

SPAR CENTER 

50 

. 0000’ 

.0002 

-.000 0 

.0554 

. 0003 

. 0686 

GRA/CAN CENTER 

SUM 

.1041 

.5049 

. 18 39 

. 1224 

.003 3 

.0 845 
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TABLE c-17 


ORBITAL CONFIGURATION MODAL SURVEY 


ANALYTICAL NODES GENERALIZED MASS CONTRI BUTTON SUMMARY 

* 

ANALYTICAL MODE 15 
ANALYTICAL FREQUENCY = 4.858 HZ. 


COMPONENT 1 

GMC 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

(DX) 

(DY) 

(OZ) 

(TX> 

<TY> 


CTZ) 

BP/OHS SKIRT/IU/FAS 

. 0027 

.0004 

. 0069 

.0000 

.0056 


. 0032 

5-FAS 02 TANKS 

. 0027 

.0005 

. 0041 

0. 

0. 

0 


*"A/STS/AM 

. 0030 

. 0004 

.0113 

.0000 

.0034 


.0001 

6- AM N2 TANKS 

. 0005 

. 0000 

. 0007 

0. 

0. 

0 


command/service mod. 

. 0066 

.0012 

0451 

.030 1 

.0010 


.0001 

HE PL n YMENT ASSEMB.Y 

. 0012 

.0181 

. 0328 

0. 

0. 

0 


ATM-PACK ,CMGS,4-SAS 

. 3376 

.0134 

.3322 

.00 0 0 

.0022 

- 

.0003 

ATM-SPAR CENTER 

. 0008 

.0000 

. 0002 

-.0300 

.0674 

3 


ATM-GRA/CAN CENTE* 

. 0012 

.0000 

. 00 02 

-.0000 
«*a> at at 

. 0958 


.0001 

SUM 

.3563 

.0341 

.4335 

. 03 0 1 

.1755 


. 0004 


TOTA. GM CONTRIBUTION FOR EACH COMPONENT 


3R/0WS SKIRT /IU/F AS .3158 
6-FAS 02 TANKS .00/2 
MDA/STS/AM .0191 
6- A M N 2 TANKS .0013 
COMMAND/SERVICE MOD. .0542 
DEPLOYMENT ASSEMBLY .0522 
ATM-RACK,CMGS,4-SAS .6855 
ATM-SPAR CENTER .0634 
ATM-GRA/CAN CENTER .09/3 
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TA8LE c _ 18 

GENERAL I ZED HASS CONTRIBUTIONS 3Y OEGREE OF FREEOOH 
ANALYTICAL MODE 15 FREQUENC Y= 4.87 HZ. 


NODE 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 

NO. 

(OX) 

(OY) 

(02) 

(TX) 

(TY) 

(TZ) 

DESCRIPTION 

1 

.0010 

.0 002 

.005 2 

.0000 

.03 32 

. 0001 

BASE RNG/OWS SKIRT 

2 

.0004 

.0000 

-.0000 

.0000 

. Q0G7 

. 0000 

OWS/IU interface 

3 

.0004 

.0 000 

.0002 

.0000 

.03 17 

. 0000 

IU/FAS INTERFACE 

4 

. .0000 

.0 000 

.0009 

0 . 

0. 

0. 

FAS 02 89TL1, +Y + Z 

5 

. 0001 

.0 001 

.0005 

0 . 

0. 

0. 

F AS 92 B9TL2» ♦Y +Z 

& 

. 0009 

.0000 

.0007 

0 . 

0. 

0. 

FAS 92 B9TL3,-Y +Z 

■» 

. 0 032 

.0 000 

• 0011 

0 . 

0. 

0. 

FAS 92 B3TL4,-Y +Z 

8 

. 0007 

.0 000 

.000 7 

0 . 

0. 

0. 

FAS 92 B9TL5,-Y -Z 

9 

.0017 

.0 003 

.000 2 

0 . 

0. 

c. 

FAS 02 99TL6,-Y -Z 

10 

. 000 1 

-.0 00 0 

• 0 00 3 

0 . 

0. 

0. 

FAS/AM/OA IF,.+Y 

11 

. 0002 

.0000 

.000 3 

0 . 

0. 

0. 

FAS/AM/OA IF, +Z 

12 

.0003 

.0000 

.0006 

0. 

Q. 

0. 

FAS/AM/OA IF, -Y 

13 

.0000 

.0001 

.003 2 

0 . 

0. 

c. 

FAS/OA IF, -Y -Z 

14 

. 0004 

.0 000 

.000 1 

0 . 

0. 

c. 

FAS/AM I c , -Z 

IF 

. 0001 

.0000 

.000 0 

0. 

0* 

0. 

FAS/OA IF, 4-Y -Z 

16 

. 0004 

.0000 

.0006 

-.0000 

-.0000 

. 0000 

AM T'JNNE. /SHEAR WB 

1* 

. 0006 

.0 000 

.000 9 

.0000 

.0034 

. Q 0 00 

AM TUNNEl/STS IF 

18 

.0010 

.0 000 

.000 5 

.3 000 

. 03 21 

. 0001 

MDA/5TS INTERFACE 

19 

.0 010 

.0003 

.0093 

.0000 

.0009 

. 0000 

MOA GONE/CYL ITRFC 

20 

. 0031 

.0000 

.000 2 

0 . 

0. . 

0. 

N2 TANK, + Y, LOWER 

21 

.0001 

.0 000 

• 000 2 

0 . 

0. 

0 . 

N2 TANK, *Y, UPPER 

22 

.0000 

.0 000 

.0001 

0 . 

0. 

0. 

N2 TANK, *Z, LOWER 

23 

. 0 000 

.0 00 0 

.0001 

0 . 

0. 

0. 

N2 TANK, +Z, UPPER 

24 

.0002 

.0 000 

.0 00 1 

0 . 

0. 

c. 

N2 TANK -Z, LOWER 

25 

. 0032 

.0000 

.000 1 

0 . 

0. 

0. 

N2 TANK, -Z, UPPER 

26 

.0011 

.0005 

.0175 

.0000 

-.0000 

— e 0000 

CM, F WO 3ULKMEAO 

2 7 

.0015 

.9 00 3 

.0123 

.0000 

-.0901 

-.0000 

CM, AFT BULKMEAD 

?8 

.0017 

.0002 

.0047 

.0001 

.0004 

. 0001 

SH, F WO 3ULKMEAD 

29 

. 0022 

.0 003 

.0106 

-.0000 

,0008 

. 0000 

SM, AFT 3ULKMEAO 

30 

.0011 

.0 009 

.0196 

0 . 

0. 

0. 

LOWER O LATCH, DA 

31 

-.0003 

.9083 

.0039 

0 . 

0. 

0. 

LOWER +Y TRUNNION 

32 

. 0001 

.0097 

.0049 

0 . 

0. 

0. 

LOWER -Y TRUNNION 

33 

.0009 

.0 000 

.0043 

0. 

0. 

0. 

EREP PACKAGE C.G. 

34 

,0019 

.0 007 

.0695 

0 . 

0. 

0. 

ATM PN 6,7 IF.OUTR 

35 

. 0007 

.0 001 

. .006 1 

0 . 

0. 

0. 

ATM PN 4,5 IF, OUTR 

36 

.0056 

.0003 

,0117 

0 . 

0. 

0. 

ATM PN 8,1 IF 3 OUTR 

37 

.0061 

-.0 00 3 

.0856 

0 . 

0. 

0. 

ATM PN 2,3 IF, OUTR 

38 

. 0 324 

-.0 020 

.0507 

0. 

0. 

0. 

ATM PN 6,7 IF,INNR 

39 

.0 795 

-.0012 

.000 8 

0. 

0. 

0. 

ATM PN 4,5 IF , INNR 

40 

.0934 

.0 058 

,0114 

0 . 

0. 

0. 

ATM PN 3,1 IF, INNR 

41 

.0672 

.0 004 

.0714 

0. 

0. 

0. 

ATM PN 2,3 IF, INNR 

42 

.0147 

.0031 

-.0000 

• 0000 

.0007 

-.0000 

CMG , -V SIDE 

43 

.0122 

.0 002 

.000 1 

.0000 

.0007 

-.0000 

CMG, *V SIDE 

44 

.0 146 

.9 00 1 

.0250 

. 3 000 

.000 6 

-.0000 

CMG, +X SIDE 

45 

.0023 

.0023 

0 . 

0 . 

0. 

0. 

ATM SAS , PN 1 

46 

.0026 

.0 026 

0. 

3. 

0. 

0. 

ATM SAS, PM 3 

47 

. 0021 

.0 021 

0 . 

0 . 

0. 

0. 

ATM SAS, PN 5 

48 

. 0 023 

.0023 

0 . 

0 . 

0. 

0. 

ATM SAS, PN 7 

49 

. 0 00 8 

.0 000 

.000 2 

-.0000 

.0574 

0. 

SPAR CENTER 

50 

.0012 

.0000 

.000 2 

-.0000 

.0958 

. 0001 

GRA/CAN CENTER 

SUH 

.3563 

.0341 

. 4335 

. 0001 

.1755 

. 0004 
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TABLE c-19 


ORBITAL CONFIGURATION HOOAL SJRVEY 
ANALYTICAL MOOES GENERAL I ZEO MASS CONTRIBUTION SUMMARY 


ANALYT 


COMPONENT 

NAME 

RO/OWS SKIRT/ IU / c AS 

5- r A* 02 TANKS 
MO A/STS/AM 

6- AM N2 TANKS 
COMMANO/SERVICE MOO. 
DEPLOYMENT ASSEMBLY 
ATM-oACK,CMGS,!»-5AS 
A T M-9 P AR CENTER 
ATM-ORA/CAN CENTER 

S U M 


ANALYTICAL MODE 

18 

CAL FRE 

QUENCY = 

5.706 

GMC 

GMC 

GMC 

(OX) 

(OY) 

(DZ) 

. 0099 

. 0988 

. 0002 

. 0200 

. 0601 

. 0023 

. 0003 

.0587 

. 0000 

. 0004 

. 0176 

. 0001 

. 0002 

.20 62 

. 0002 

.0117 

,0820 

. 00 02 

. 0497 

.0443 

-.0000 

. 0006 

. 00 03 

-.0000 

.0006 

. 0004 

-.0000 

. 0934 

.5683 

. 0030 


HZ. 


GMC 

GMC 

GMC 

(TX) 

CTY) 

(TZ) 

03 35 

. 0001 

. u 6 96 


0. 

0. 

0314 

-. 0000 

.0120 


3 • 

0. 

0020 

. 0001 

. 0071 


3. 

0 . 

00 0 0 

-.0000 

. 0002 

03 0 0 

. 0001 

0. 

000 0 

. 0001 

.2392 

0)69 

. 0003 

. 3281 


TOTA. GM CONTRIB JT I ON FOR 

EACH COMPONENT 

BR/OWS SKIRT /I J /F AS 

.1821 

6-FAS 02 TANKS 

.0824 

MCA /STS/AM 

.0724 

6“ A M N 2 TANKS 

.0131 

COMMANO/SERVICE MOO. 

N .2138 

DEPLOYMENT ASSEMBLY 

.3939 

ATM-RACK,CMGS,4-SAS 

.0942 

ATM-SPAR CENTER 

. 0009 

ATM-GRA/CAN CENTER 

. 240 2 


C-23 

TABLE c _20 

GENERALIZED HASS CONTRIBUTIONS 3Y OEGREE OF FREEOOM 


— ■- 

ANALYTICAL 

MODE 18 


FREQUENCY* 5 

; . 7i HZ. 

NOOE 

GMC 

GMC 

GMC 

GMC 

3MC 

GMC 

NODE 

NO. 

(OX) 

(DY) 

<DZ> 

(TX) 

( r y > 

(TZ) 

DESCRIPTION 

1 

. 0001 

.0768 

.003 3 

.0020 

.0001 

.0407 

BASE RNG/OWS SKIRT 

2 

-.0003 

-.0000 

.0000 

.0006 

.0000 

.0086 

OWS/IU INTERFACE 

3 

-.0000 

.0025 

-.0000 

. 0 009 

.0Q0C 

. 0203 

IU/FAS INTERFACE 

4 

.0060 

.0078 

.000 1 

0. 

0. 

0. 

FAS 02 B3TL1,+Y *7 

5 ‘ 

.0014 

.0084 

.0000 

0 . 

0. 

0. 

FAS Q 2 8DTL2,+Y *7 

6 

.0012 

.0076 

.000 0 

0 . 

0 . 

0. 

FAS 02 BDT L3 » -Y *Z 

7 

.0054 

.0073 

.003 1 

0. 

0. 

0. 

FAS D 2 BDTL4 , -Y +Z 

8 

. 0048 

.0 124 

.0014 

0. 

0 O 

0. 

FAS 02 8DTL5 , -Y -Z 

9 

.0013 

.0166 

.000 8 

0 . 

0. 

0. 

FAS D2 BDTL6,-Y -Z 

n 

.0043 

.0036 

.000 0 

0 . 

0. 

0. 

FAS/AM/DA IF, *Y 

11 

. 0000 

.0044 

.0000 

0. 

0. 

0. 

FAS/AM/DA IF, «-Z 

12 

.0049 

.0053 

.0000 

0. 

0. 

0. 

FAS/AM/DA IF, -V 

13 

. 0001 

.0022 

-.000 1 

0 . 

0. 

0. 

FAS/ DA IF, -Y -Z 

14 

.0000 

.0030 

-.0000 

0. 

0. 

0. 

FAS/AM IF, -Z 

15 

. 0005 

.0009 

-.0000 

0. 

0. 

0. 

FAS/DA IF, *Y -Z 

16 

. 3000 

.0118 

.000 0 

.0001 

.0000 

. 0000 

AM TUNNE„/SHEAR MB 

1? 

. 0001 

.0203 

.000 0 

.0002 

.0000 , 

. 0033 

AM TUNNEL/STS IF 

18 

. 0001 

-.0014 

.000 0 

.0004 

-.0000 

. 0063 

MOA/STS INTERFACE 

19 

. 0 00 1 

.0279 

-.000 0 

.0 006 

-.0000 

. 0024 

MOA CONE/CYL ITRFC 

20 

.0002 

.0022 

.0000 

0. 

0. 

0. 

N2 TANK, ♦ Y , LOWER 

21 

. 0003 

.0025 

.0000 

0. 

0. 

0. 

N2 TANK, *Y, UPPER 

22 

.0 000 

.0 028 

.0000 

0 . 

0. 

0. 

N2 TANK, +Z, LOMER 

23 

.3000 

.0030 

.000 0 

0 . 

0. 

0. 

N2 TANK, 4-7, UPPER 

24 

.0000 

.0032 

.000 0 

0. 

0. 

Oo 

N2 TANK -Z, LOWER 

25 

. 0000 

.0039 

.0000 

0 . 

3. 

0. 

N2 TANK, -Z, UPPER 

25 

.0001 

.0768 

.0000 

-.0001 

-.0000 

. 0001 

CM, F WO BULKHEAD 



n 1 1 o 

A Art « 

— <1 fl A *3 

. n r n n 

_ j n n /. 

ACT Till UJr A A.. 

v, ri y -i,- | 0 

28 

-.0001 

.0234 

.0000 

.0009 

-.0000 

. 0014 

SM, F WO BULKHEAD 

29 

-.0000 

.0421 

.0000 

.0014 

.0001 

. 0060 

SM, AFT BULKHEAD 

3C 

. 0 000 

.0352 

.000 0 

0. 

0. 

0. 

LOWER O LATCH, DA 

31 

. 0063 

.0 037 

-.000 0 

0 . 

0. 

0 « 

LOWER +Y TRUNNION 

32 

. 0 054 

.0 0 29 

. 0 00 0 

0 . 

0. 

Q. : 

LOWER -Y TRUNNION 

33 

, 0 000 

.0402 

, 000 2 

0 . 

0. 

0. 

EREP PACKAGE C.G. 

34 

. 0 008 

.0078 

.000 0 

0. 

0. 

0. 

ATM PN 6,7 IF , OUTR 

35 

.0101 

.0 006 

-.000 1 

0 . 

0. 

0. 

ATM PN 4,5 IF, OUTR 

36 

.0089 

.0012 

-.000 0 

0 . 

0. 

c. 

ATM PN 8,1 IF, OUTR 

3 T 

.0029 

.0 108 

.000 0 

0 . 

0. 

0. 

ATM PN 2,3 IF, OUTR 

38 

.0010 

.0 104 

-.000 0 

0. 

0. 

0. 

ATM PN 6,7 IF ,INNR 

39 

.0090 

.0007 

-.000 0 

0 . 

0. 

0. 

ATM PN 4,5 IF , INNR 

40 

. 3 086 

.0014 

.000 0 

0 . 

0. 

G. 

ATM PN 8,1 IF, INNR 

41 

.0 024 

.0 086 

-.000 0 

0 . 

0. 

0. 

ATM PN 2,3 IF, INNR 

42 

. 0032 

-.0 000 

.000 0 

.0000 

-.0000 

. 0000 

CMG, -Y SIDE 

43 

.0028 

• 0 000 

-.0000 

-.0000 

-.0000 

. 0001 

CMG , +Y SIDE 

44 

.0000 

.0 026 

.0000 

-.0000 

-.0000 

. 0001 

CMG, *x SIDE 

45 

. 0 00 0 

.0 000 

0 . 

0 . 

0. 

0. 

ATM SAS , PN 1 

46 

. 0000 

.0000 

0. 

0 . 

0. 

0. 

ATM SAS, PN 3 

47 

. 0000 

.0000 

0. 

0. 

0. 

0. 

ATM SAS, PN 5 

48 

. 0 000 

.0000 

0 . 

0 . 

0. 

0. 

ATM SAS, PN 7 

49 

. 0006 

.0 003 

-.0000 

.0 000 

.0001 

0. 

SPAR CENTER 

50 

. 0005 

.0 004 

- .0000 

.0000 

.0001 

. 2392 

GRA/CAN DENT* R 

SJM 

o 09 34 

.5683 

.00 30 

.0069 

.00 3 3 

.3281 



024 


TABLE C-21 


ORBITAL CONFIO'JRATION'MOOAL SJRVEY 
ANALYTICAL 1 0DES GENERAL I ZED MASS CONTRIBUTION SUMMARY 


ANALYTICAL MODE 21 
ANALYTICAL FREQUENCY = 6.552 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

(DX) 

(DY) 

(DZ> 

(TX) 

(TY> 

CTZ) 

RP/DWS SKIRT / IU / c A S 

. 0081 

.0005 

.1849 

.0316 

.1203 

. 0000 

5-FAS 02 TANKS 

. 0370 

.0156 

.1307 

0. 

0. 

3 o 

MP A/STS/AM 

. 0004 

. 0003 

.10 37 

. 03 0 7 

.0130 

.0301 

6- AM N2 TANKS 

.0011 

. 0303 

.0457 

Q. 

'3. 

0. 

cdmmano/service mod. 

. 0004 

0 00 0 2 

. 1644 

-.0300 

.0036 

-.0000 

DEPLOYMENT ASSEMBLY 

. 0172 

.0184 

. 0416 

0. 

0. 

0. . 

ATM-R ACK ,CMGS ,4 -SI S 

.0195 

. 0029 

. 0461 

.00 0 0 

.0001 

. 0330 

A T M-^PAR CENTER 

. 0007 

-.0000 

.00 61 

. 0300 

.00 35 

0. 

ATM-GRA/CAN CENTER 

. 0008 

. 0000 

. 30 53 

-.0000 

.0050 

. 00 0 0 

SUM 

. 0852 

. 0383 

.7285 

. 0323 

. 1456 

. 0001 


TOTA. GM CONTR.IB JT ION FOR EACH COMPONENT 


BR/OWS SKIRT /I J/F AS .3156 
6- r A S 02 TANKS .1833 
MOA/STS/AM .1131 
6-AM N2 TANKS . Q4Z1 
COMMAND/SERVICE MOD. ,1686 
DEPLOYMENT ASSEMBLY ,07Z2 
ATM-RACK,CMGS,4-SAS . 0636 
AT M-SPAR CENTER .0103 
ATM-GRA/CAN CENTER .0111 


C-25 

TABLE C-22 

GENERALIZED MASS CONTRIBUTIONS BY DEGREE OF FREEOON 


ANALYTICAL MODE 21 FR FQUENC Y= 6.55 HZ, 



. 

— - 






NODE 

GMC 

GHC 

GMC 

GMC 

GMC 

GMC 

NODE 

NO. 

(OX) 

(OY) 

(DZ) 

(TX) 

(TY) 

(TZ) 

DESCRIPTION 

1 

.0000 

.0 000 

.1533 

.0010 

.0711 

.0000 

BASE RNG70WS SKIRT 

2 

-. 0 000 

.0 001 

.000 2 

. 0 0 G 3 

.0150 

-.QOOG 

OWS/IU INTERFACE 

3 

, 0 000 

.0 00 1 

.0030 

. 0 004 

.0342 

. 0000 

IU/FAS INTERFACE 

4 

.0045 

.0 013 

.0271 

0. 

0. 

0. 

FAS 02 80TL1,*Y *Z 

9 

.0977 

.0043 

.0267 

0. 

0. 

0. 

FAS 02 BDTL2, +Y +Z 

6 

.0078 

.0051 

.0227 

0 . 

0. 

0. 

FAS 02 BDTL3»-Y +Z 

7 

.0043 

.0019 

.0178 

0 . 

0. 

0. 

FAS 02 83 T L4 , -Y *1 

8 

.0053 

.0 008 

.0156 

0 . 

0. 

0. 

FAS 02 83TL5, -Y -Z 

9 

.0074 

.8021 

.020 8 

0. 

0. 

0. 

FAS 02 9DTL6,-Y -Z 

10 

.0 00 1 

-.0000 

.0056 

0 . 

0. 

0. 

FAS/AM/DA IF, *Y 

11 

,0040 

-.0000 

.0099 

0 . 

0. 

0. 

fas/am/da if, *z 

12 

.0002 

.0001 

.0050 

0 . 

0. 

0. 

F AS/ AM/OA IF, -Y 

13 

. 0002 

-.0000 

.0009 

0 . 

0. 

9. 

FAS/OA [F, -V -Z 

14 

. 0033 

.0004 

.0062 

0. 

0. 

0. 

F AS/ A M I-, -Z 

15 

, 0004 

-.0000 

.000 8 

0 . 

0. 

0. 

FAS/OA IF, +Y -Z 

16 

. 0 000 

.0 00 1 

.0298 

.0001 

.0001 

. 0000 

AM TJNNE-/EMEAR MB 

17 

.0 000 

.0 001 

.0530 

.0002 

.00 37 

. 0000 

AM TJNNE./STS IF 

18 

, 0001 

.0 000 

.0139 

. 0002 

.0030 

. 0000 

MDA/STS INTERFACE 

19 

. 0 00 2 

.0 001 

.0071 

.0003 

.0061 

. 0000 

MDA CONE/CYL ITRFC 

20 

. 0 000 

.0 000 

.008 1 

0 . 

0. 

0 . 

N2 TANK, ♦ Y, LOWER 

21 

. 0000 

.0 000 

.0096 

0. 

0. 

0. 

M2 TANK, ♦ V, UPPER 

22 

. 0001 

.0000 

.0069 

0. 

0. 

0. 

N2 TANK, +Z, LOWER 

23 

.0002 

.0 000 

.0079 

0 . 

0. 

0. 

N2 TANK, *Z, UPPER 

24 

. 0 004 

.0 001 

.0060 

0 . 

0. 

0. 

N2 TANK -Z, LOWER 

25 

. 0 004 

.0 001 

.0073 

0. 

0. 

a.. 

N2 TANK, -7, UPPER 

26 

. 0 001 

.0 001 

.0529 

-.0000 

. 0090 

-. 0000 

CM, F WO 3ULKHEAD / 

27 

. 0001 

. n nnn 

-ft An a 

•> . n n n r% 

— w W W 

ft ft ft 4 

~ o V U U 'JL 

* u u u u 

0^i, «Fp BULKHEAD 

28 

.'0Q01 

.0 000 

.0179 

.0 001 

.03 10 

. 0000 

SM, FWQ 3ULKHEAD 

29 

. 0001 

.8000 

.0327 

-.0001 

.00 28 

-.0000 

SM, AFT 3ULKNEAO 

30 

. 0002 

.0000 

. 000 5 

0 . 

0. 

0. 

LOWER O LATCH, OA 

31 

.0 001 

.9 084 

.0090 

0 . 

0. 

0. 

LOWER *Y TRUNNION 

32 

. 0 004 

.0077 

.008 8 

0. 

0. 

0. 

LOWER -V TRUNNION 

3 3 

.0166 

.0 023 

.0234 

0 . 

0. 

0. 

EREP PAC<AGF C.G. 

34 

. 0005 

.0 000 

- ,000 0 

0. 

0. 

0. 

ATM PN 6,7 IF , OUTR 

35 

. 0007 

-.0000 

.0005 

0. 

0. 

0. 

ATM PN 4,5 IF, OUTR 

36 

.0011 

.0 001 

,0047 

0 . 

0. 

0. 

ATM PN 8,1 IF, OUTR 

37 

.0012 

-.0001 

.0167 

a . 

0. 

0. 

ATM PN 2,3 IF, OUTR 

38 

.9009 

.0000 

-.000 0 

0. 

0. 

0. 

ATM PN 6,7 IF , INNR 

39 

.0038 

-.0002 

,0004 

0. 

0. 

0. 

ATM PN 4,5 IF, INNR 

40 

.0037 

.0013 

.0039 

o . 

0. 

0. 

ATM PN 8,1 IF, INNR 

41 

.0041 

-.0001 

.0141 

o . 

0. 

0. 

ATM PN 2,3 IF, INNR 

42 

.9005 

.0001 

.000 8 

.0000 

.00 00 

. 0000 

CMG , -Y SIDE 

A 3 

.0005 

.0 001 

. 000 4 

.0000 

. 0000 

. 0000 

CMG , *Y SIDE 

44 

. 0008 

-.0000 

.0047 

.0000 

. 000 1 

. 0000 

CMG, SIDE 

4? 

.0007 

,9007 

0. 

0 . 

0. 

0. 

ATM SAS , PN 1 

46 

. 0009 

.0 00 9 

0. 

0 . 

0. 

0. 

ATM SAS, PN -3 

47 

. 0000 

.0 000 

0 . 

0 . 

0. 

9. 

ATM SAS, PN 5 v 

48 

.0000 

.0000 

0o 

0. 

0. 

0. 

ATM SAS, PN 7 

49 

. 0007 

-.0000 

.0061 

.0300 

. 00 35 

0. 

SPAR CENTER 

5? 

.0008 

.0 00 0 

.0053 

-.0000 

.03 50 

c 0000 

GRA/CAN CENTER 




a> o 

--*»«* 


« *»®e> 


SUN 

. 0852 

. 0383 

.7285 

. 0023 

,1436 

. caoi 
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TABLE C-23 


ORBITAL CONFIGURATION MODAL SJRVEY 


ANALYTICAL MOOES 

GENERALIZED MASS 

CONTRIBUTION 

SUMMARY 



ANALYTICAL MODE 

28 




ANALYTICAL FRE 

quency = 

9. 192 

HZ. 



COMPONENT , 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

<DX> 

(OY) 

(D 7) 

( T X ) 

<TY> 

(TZ) 

BR/OWS SKIRT/IU/FAS 

. 0004 

.0089 

.0138 

.03 0 4 

. 0055 

.0316 

6- FAS 02 TANKS 

.0178 

.465 2 

.4440 

0. 

0. 

0. 

MOA/STS/ AM 

. 0000 

.0044 

. 0073 

. 00 09 

.0004 

. 0002 

6- AM N2 TANKS 

. 0010 

.0016 

. 0076 

0 . 

0. 

0. 

commano/service mod. 

. 0002 

.0000 

. 0000 

. 00 0 1 

. 0000 

. 0000 

DEPLOYMENT ASSEM9.Y 

.0013 

.0059 

. 00 35 

0. 

0. 

0. 

ATM- P ACK»CMGS»4-SAS 

. 00 31 

. 0024 

. 0013 

.00 00 

.0000 

. 0000 

ATM-SPAR CENTER 

. 0000 

. 0001 

. 0001 

• 0 J 0 2 

.0001 

0 . 

ATM-GRA/CAN CENTER 

. 0000 

. 000 1 

. 0001 

.0302 

. 0001 

. 0000 

SUM' 

. C237 

.4885 

.4779 

.0319 

. 0061 

.0019 


TOTAL GM CONTRI9JT ION FOR EACH COMPONENT 


BR/OWS SK IRT/I J/F AS ( 


. 033 6 

6-FAS 02 TANKS 


.9270 

MOA/STS/AW 


. 0133 

6-AM N2 TANKS 


.3132 

COMMANO/SERVICE MOD. 


. 303 3 

DEPLOYMENT ASSEMBLY 


.0138 

ATM-RACK,CMGS,4-SAS 

/ 

.0068 

ATM-SPAR CENTER 


. 0005 

ATM-GRA/CAN CENTER 


. 0035 


027 

TABLE 024 

GENERALIZE!) MASS CONTRIBUTIONS BY DEGREE OF FREEDOM 
ANALYTICAL MODE 23 FREQUENCY= 9*19 HZ. 


NODE 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 

NO. 

(OX) 

<OY> 

(DZ) 

(TX) 

< T Y > 

(TZ) 

DESCRIPTION 

1 

.0000 

.0 001 

.0004 

.0003 

.03 23 

. 0006 

BASE RNG/OWS SKIRT 

2 

.0000 

.0005 

.0007 

.0000 

.0002 

. 0000 

OWS/IU INTERFACE 

3 

.0000 

.0022 

.0039 

.0 001 

. 03 29 

. 0010 

IU/FAS INTERFACE 

4 

.0053 

.0 004 

.000 7 

0 . 

0. 

0. 

FAS .02 B0 TL1 , +Y +Z 

3 

.0056 

.0521 

.0235 

0 . 

0. 

0. 

FAS 02 8DTL2»*Y -c-Z 

s 

. 0004 

.3625 

.0393 

0 . 

0. 

0. 

FAS 02 3DTL3, -Y 4-Z 

7 

. 0007 

.0431 

.3756 

0 . 

0. 

0. 

FAS 02 B0TL4» -Y +Z 

9 

. 0022 

.0066 

.0046 

0. 

0. 

0. 

FAS 02 8DTL5,-Y -Z 

9 

. 0 036 

.0 004 

.000 3 

0 . 

0. 

0. 

FAS 02 B0TL6.-Y -Z 

10 

.0004 

-.0000 

.0024 

0 . 

0. 

a. 

FAS/AM/OA IF, +Y 

11 

-.0002 

.0020 

.0045 

0. 

0. 

0. 

FAS/AM/OA IF, 4-Z 

12 

-.0002 

.0031 

.0015 

0 . 

0. 

0. 

FAS/AM/OA IF, -Y 

13 

. 0 000 

.0 00 2 

-.000 0 

0 . 

0. 

Oo 

FAS/DA IF, -Y =Z 

14 

.0003 

.0006 

.0000 

0 . 

0. 

0. 

FAS/AM I r , -Z 

15 

.0001 

.0003 

.0004 

0. 

0. 

0. 

FAS/DA IF, +Y -Z 

19 

.0000 

.0023 

.0041 

.0000 

.000 3 

. 0001 

AM TUNNE. /SHEAR MB 

17 

.0000 

.0011 

.0015 

.0 003 

. 300 2 

. 0001 

AM TJNMEL/STS IF 

18 

.0000 

.0010 

.0016 

.0003 

-.0001 

-.0001 

MOA/STS INTERFACE 

19 

.0000 

.0001 

.0001 

.0003 

.0001 

. 0001 

MOA CONE/CYL ITRFC 

20 

.0 001 

.0009 

.0 00 0 

a . 

0. 

0. 

N2 TANK, +Y, LOWER 

21 

. 0001 

.0 004 

.000 0 

o . 

0. 

0. 

N2 TANK, + Y, UPPER 

22 

. 0 002 

.0 000 

.0039 

0. 

0. 

0. 

N2 TANK, + Z, LOWER 

23 

. 0 002 

.0 000 

.0024 

0. 

0. 

0. 

N2 TANK, +Z, UPPER 

24 

. 0002 

.0001 

.0010 

0. 

0. 

0. 

N2 TANK -Z, LOWER 

29 

. 0002 

.0 002 

.000 3 

0 . 

0. 

0. 

N2 TANK, -7, UPPER 

26 

. 0 000 

.0 000 

.000 0 

.0000 

.0003 

•* • G 0 0 0 

CM, -WO 3ULKHEAO 


A A A A 

• U W W U 

n nn« 

. n nn n 

. n non 


-.0000 

CM, AFT 3ULKHEAO 

28 

.0000 

.0000 

.0000 

. 0 000 

-.0000 

. 0000 

SM, -WO 3ULKHEAD 

29 

. 0001 

.0 000 

.000 0 

.0001 

.0000 

.0000 

SM, AFT 3ULKNEAD 

30 

. 0001 

.0017 

.000 2 

0 . 

0. 

0. 

LOWER O -ATCN, DA 

31 

.0 004 

.0037 

.0026 

0. 

0. 

0. 

LOWER «-Y TRUNNION 

32 

. 0003 

.0 000 

• 000 8 

0. 

0. 

0. 

LOWER -Y TRUNNION 

33 

.0005 

.0005 

.000 0 

0 . 

0. 

0. 

EREP PACKAGE C.G. 

34 

. 0000 

.0 001 

- .0000 

0 . 

0. 

0. 

ATM PN 6,7 I F , OUTR 

35 

. 0 00 1 • 

.0 000 

.000 1 

0 . 

0. 

0. 

ATM =>N 4,5 IF, OUTR 

36 

. 0000 

.0 000 

,.0002 

0. 

0. 

0. 

ATM PN 8,1 IF, OUTR 

37 

. 0001 

.0 000 

.000 3 

0. 

0. 

0. 

ATM PN 2,3 IF, OUTR 

38 

. 0 00 1 

.0 002 

• 000 0 

0 . 

0. 

0 9 

ATM PN 6,7 IF , INNR 

39 

. 0 00 1 

.0 00 0 

.000 0 

0 . 

0. 

0. 

ATM PN 4,5 IF, INNR 

40 

. 0003 

-.0000 

.0032 

0. 

0. 

0. 

ATM PN 8, 1 IF, INNR 

41 

. 0304 

.0002 

• 000 3 

0. 

0. 

0. 

ATM PN 2,3 IF, INNR 

42 

.0000 

.0 001 

.000 0 

. 0 000 

.000 0 

-.0000 

CMG , -Y SIDE 

43 

. 0001 

.0000 

.000 0 

.0 000 

-.0000 

. 0000 

CMG , +Y SIDE 

44 

. 0001 

.0 000 

.000 2 

-.0000 

.0000 

. 0000 

CMG, *X SIDE 

45 

.0013 

.0013 

0 . 

0. 

0. 

0. 

ATM SAS , PN 1 

4 6 

, 0 00 0 

.0 000 

0 . 

0 . 

0. 

0. 

ATM SAS, PN 3 

47 

. 0004 

.0 004 

0. 

0 . 

a. 

0 0 

ATM SAS, PN 5 

48 

. 0 00 1 

.0 00 1 

0. 

0 . 

0. 

0. 

( ATM SAS, PN 7 

49 

.0000 

.0 001 

.000 1 

.0002 

.0001 

0. 

SPAR CENTER 

50 

. 0 000 

.0 001 

.000 1 

.0002 

.0001 

. 0000 

GRA/CAN DENTER 

SUM 

. 0 237 

.4885 

. 4779 

.0019 

.0051 

.0 019 



o a* 
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T4BLE c -25 


ORBITAL CONFISURATION MODAL SJRVEf 
ANALYTICAL MOOES generalized MASS CONTRIBUTION SUMMARY 


ANALYTICAL MODE 30 
ANALYTICAL FREQUENCY = 9.405 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

(OX) 

(DY) 

(DZ> 

(TX) 

(TY) 

(TZ) 

Do/OWS S KIRT / IU / c A S 

. 1688 

.0023 

. 0021 

.0000 

.0003 

.0001 

6-FAS 02 TANKS 

.1842 

.0154 

.0161 

Q. 

0. 

0. 

MD A/STS/AM 

. 0089 

• CO Q 9 

. 00 08 

-. 00 00 

-. 0000 

-.0000 

6- AM N2 TANKS 

.0019 

. 0006 

.0026 

0 . 

0 . 

0. 

COMMANO/SERVICE MOO. 

.5696 

. 0004 

. 0000 

. 0000 

. 0002 

.0001 

DEPLOYMENT ASSEMBLY 

.0148 

. 0003 

.0011 

0. 

0. 

0. 

ATM-PACK ,CMGS,4-SAS 

. 0022 

.0011 

. 0006 

.03 0 0 

. 0000 

• 0 0 0 0 

ATM-SPAR CENTER 

. 0001 

. 0001 

.0000 

.0300 

. 0002 

0. 

ATM-GRA/CAN CENTER 

. 0001 

. 0001 

. 0000 

. 00 00 

. 0003 

.0035 

SUM 

.9506 

.0212 

.0235 

.030 0 

.0011 

.0036 


TOTA. GM CONTRIB JT ION FOR EACH COMPONENT 


BR/OWS SKIRT /I J/FAS .1737 
6-FAS 02 TANKS .2157 
MDA/STS/AM .0136 
6- A M N2 TANKS . 0052 
COMMANO/SERVICE MOD. .5703 
DEPLOYMENT ASSEMBLY .0152 
ATM-RACK,CMGS,4-SAS .3039 
ATM-SPAR CENTER .0034 
AT 1 -GR A/C AN CENTER . 0040 


C-29 

TABLE c-26 


GENERALIZED MASS CONTRIBUTIONS BY (DEGREE OF FREEDOM 



ANALYTICAL 

MODE 3] 


FREQUENCY* 9 

1.41 HZ. 

NODE 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 

NO. 

(OX) 

(OY) 

(DZ) 

(TX) 

(TY) 

(TZ) 

DESCRIPTION. 

1 

.0834 

.0012 

.0016 

.0000 

.0301 

. 0001 

BASE RNG/OWS SKIRT 

2 

.0241 

.0001 

.000 0 

.0000 

.0001 

-.0000 

OWS/IU INTERFACE 

3 

.0410 

.0001 

.000 0 

-.0000 

. 000 1 

-. 0000 

IU/FAS INTERFACE 

4 

. 0 321 

.0021 

.0105 

0. 

0. 

a. 

FAS 02 BDTL1.+Y +Z 

5 

.0347 

.0066 

.0006 

0. 

0 9 

0 « 

FAS 02 BDT L2 » +Y ♦ Z 

6 

.0 252 

.0 00 3 

-.000 0 

0 . 

0. 

0. 

FAS 02 B0TL3,-Y +Z 

7 

.0292 

.0004 

.0017 

0 . 

0. 

0. 

FAS 02 BDTL4 , -Y + Z 

8 

.0345 

-.0000 

.0014 

0. 

0. 

0. 

FAS 02 BOTL5 , -Y -Z 

9 

.0284 

.0060 

.0019 

0 . 

0. 

0. 

FAS 02 B0TL6.-Y -Z 

10 

.0 038 

.0 000 

.000 0 

0 . 

0. 

0. 

FAS/AM/DA IF, +Y 

11 

.0054 

.0000 

.000 0 

0 . 

0. 

0. 

FAS/AM/DA IF, *Z 

12 

.0057 

.0001 

-.0000 

0. 

0. 

0. 

FAS/AM/OA IF, -Y 

13 

.0014 

.0 007 

.0004 

0 . 

0. 

0. 

FAS/OA IF, -Y -Z 

14 

. 0 027 

.0 000 

.000 0 

0 . 

0. 

0. 

FAS/AM I f , -Z 

15 

.0012 

.0 000 

.0 00 0 

0. 

0. 

0. 

FAS/OA IF, 4Y -Z 

15 

. 0000 

.0001 

.0002 

.0000 

.0000 

. 0000 

AM TUNNEL /SHEAR MB 

1? 

.0013 

.0002 

.0001 

.0000 

.000 0 

-.0000 

AM TUNNEL/STS IF 

18 

. 0 036 

.0 004 

.0003 

-.0000 

-.0000 

-.0000 

MOA/STS INTERFACE 

19 

. 0 039 

.0 00 3 

.000 2 

-.0000 

-.0000 

-.0000 

MOA GONE/CYL ITRFC 

20 

.0002 

.0003 

.0001 

0. 

0. 

0. 

N2 TANK, + Y , LOWER 

21 

. 0 004 

.0 003 

.0000 

0. 

0. 

0. 

N2 TANK, + Y, UPPER 

22 

.0002 

.0 000 

.0012 

0 . 

0. 

0. 

N2 TANK, +Z» LOWER 

23 

.0004 

.0000 

.0010 

0 . 

Q. 

0. 

N2 TANK, >Z» UPPER 

24 

.0004 

.0 000 

.000 2 

0. 

0. 

0. 

N2 TANK -Z, LOWER 

25 

. 0 005 

.0000 

.0002 

0. 

0 « 

0 e 

N2 TANK, -Z, UPPER 

25 

.0780 

.0000 

- .000 0 

.0000 

.000 1 

. 0002 

CM, FWD 3ULKHEAO 

27 

.1293 

.0001 

-.000 0 

.0 000 

.00 0 1 

.0001 

CM. AFT BUI KHFAO 

28 

.1477 

.0 000 

.000 0 

-.0000 

-.0000 

-. U002 

SM, "WO 3ULKMEAO 

29 

.2146 

.0002 

.0000 

-.0000 

.0000 

-.0001 

SM, AFT 3ULKMEAD 

30 

.0363 

.0003 

. 000 2 

0. 

0. 

0. 

LOWER O LATCH, DA 

31 

. 0035 

-.0 001 

.000 3 

0 . 

0. 

0. 

LOWER *Y TRUNNION 

32 

.0 027 

.0 000 

.000 2 

0 . 

0. 

0. 

LOWER -Y TRUNNION 

33 

,0023 

.0 000 

.000 3 

0 . 

0. 

0, 

EREP PACKAGE C.G. 

34 

. 0000 

.000 1 

• 000 2 

0. 

0. 

0. 

ATM PN 6,7 IF , OUTR 

35 

.0 000 

.0 000 

- • 0 00 0 

0. 

0. 

0. 

ATM PN 4,5 IF, OUTR 

36 

.0000 

.0000 

.000 0 

0 . 

0. 

0. 

ATM PN 8,1 I^, OUTR 

37 

. 0000 

.0 000 

. 000 1 

0 . 

0. 

0. 

ATM PM 2,3 IF, OUTR 

38 

.0001 

.0000 

.000 2 

0. 

0. 

0. 

ATM PN 6,7 IF ,XNNR 

39 

. 0001 

-.0000 

.000 0 

0 . 

0. 

0. 

ATM PN 4,5 IF , XNNR 

40 

.0 004 

.0 000 

.000 0 

0 . 

0. 

0. 

ATM PN 8,1 IF , INNR 

41 

. 0 002 

-.0000 

.0 00 1 

0 . 

0. 

0. 

ATM PN 2? 3 If, INNR 

42 

. 0 000 

.0000 

.000 0 

. 0 000 

.0000 

. 0000 

CMC, -Y SIDE 

43 

. 0001 

-.0000 

.000 0 

. 0000 

.00 0 0 

. 0000 

CMC , «■',* SIDE 

44 

.0001 

.0 000 

.0 00 0 

.0 000 

. 0000 

. 0003 

CMG , SIDE 

45 

.0 00 2 

.0 00 2 

0 . 

0 . 

0. 

0. 

ATM SAS , PM 1 

46 

.0001 

.0001 

0. 

0 . 

0. 

0. 

ATM SAS, PN 3 

47 

,0004 

.0004 

0. 

0. 

0. 

0. 

ATM SAS, PN 5 

48 

.0003 

.0 003 

0. 

0 . 

0. 

0, 

ATM SAS, PIN 7 

49 

.0001 

.0001 

.000 0 

.0 000 

.0G02 

0. 

SPAR CENTER 

50 

.0001 

.0 001 

.0000 

.0000 

.0003 

. 0035 

GRA/CAN CENTER 

SUM 

.95 06 

.0212 

.0235 

. 0000 

.0011 

.0036 



) 


C-30 


TABLE c-27 


ORBITAL CONFIGURATION MODAL SJRVEf 
ANALYTICAL MODES GENERALIZED MASS CONTRIBUTION SUMMARY 


ANALYTICAL MOOE 38 
ANALYTICAL FREQUENCY = 12.072 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

(OX) 

(OY) 

(DZ) 

(TX) 

(TY) 

V 

R°/OWS SKIRT/IU/FAS 

. 0004 

.0194 

.0178 

.1245 

. 0001 

6-PAS 02 TANKS 

. 0316 

.0314 

.0341 

0. 

0. 

MO A/STS/AM 

-.0000 

.0106 

. 0006 

.6356 

. . 0000 

6- AM N2 TANKS 

.0000 

.0175 

.0083 

0. 

0. 

COMMANO/SERVICE MOD. 

. 0001 

.0221 

. 0006 

.0102 

. 0000 

DEPLOYMENT ASSE MB. Y 

. 0001 

.0015 

. 0004 

0. 

0. 

ATM-PACK, CMGS,<»-SAS 

. 0001 

.0001 

. 00 01 

• OJ 0 0 

. 0 00 3 

AT M-S PAR CENTER ' 

. 0000 

. 0000 

. 0000 

.00 0 1 

.0000 

A T M-G R A / CAN CENTER 

. 0000 

.0000 

. 0000 

. 00 3 1 

. 0000 

SUM 

. 0323 

. 10 27 

. 0619 

.83 G5 

. 0002 


TOTA. GM CONTRIBUTION FOR 

EACH COMPONENT 

BR/OWS SKIRT /I J/FAS 

. 1624 

6- r A S 02 TANKS 

.0971 

MDA/STS/AM 

.6132 

6- AM N 2 TANKS 

. 0258 

CD M M AN O /SERVICE MOD. 

. 0938 

DEPLOYMENT ASSEMBLY 

. 0021 

ATM-RACK,CMGS,t»-SAS 

. 003 3 

ATM-SPAR CENTER 

. 003 1 

ATM-GRA/CAN CENTER 

. 003 2 


GMC 

t rz> 

. 0003 

0 . 

.am 

o. 

. 0008 

0 . 

. 000 0 

0. 

. 0000 

.0325 


C-31 

TABLE C-28 


GENERALIZED HASS CONTRIBUTIONS BY DEGREE OF FREEOOH 
ANALYTICAL MODE 33 FREQUENC Y= 12.07 MZ. 


NODE 

GMC 

GMC 

GMC 

GMC 

SMC 

GMC 

NODE 

VO. 

(OX) 

<0Y) 

(OZ> 

(TX) 

<ty> 

(TZ) 

DESCRIPTION 

1 

. 0 00 0 

.0 00 1 , 

.0 00 0 

.0769 

. 0 0 0 G 

. 0001 

BASE RNG/OWS SKIRT 

2 

.0000 

-.0000 

.000 1 

.0185 

.0000 

.0000 

OHS/ I U INTERFACE 

3 

-.0000 

.0 00 3 

• 000 1 

. G 291 

.0300 

. 0001 

IU/FAS INTERFACE 

4 

.0052 

.0007 

.0037 

0. 

0. 

0. 

FAS 02 BDTL1, *Y *2 

5 

.0047 

.0070 

• 0140 

0 . 

0. 

0. 

FAS 02 80 TL2 » +Y *Z 

6 

.0063 

.0038 

.0062 

0 . 

0. 

0. 

FAS 02 80TL3»-Y +Z 

7 

.0060 

.0039 

.0041 

0. 

0. 

0. 

FAS 02 B0TL4,-Y *Z 

8 

.0 047 

.0131 

.005 0 

0. 

0. 

0. 

FAS 02 80T L5 * -Y -Z 

9 

.0046 

.0028 

.0011 

0. 

0. 

0. 

FAS 02 30TL6»-Y -Z 

10 

.0 002 

.0 000 

.0042 

0 . 

0. 

0. 

FAS/AM/OA IF, +V 

11 

.0000 

.0164 

.000 0 

0. 

0. 

0. 

FAS/AM/DA IF, + 2 

12 

. 0002 

.0002 

.0132 

0. 

0. 

0. 

FAS/AM/OA IF, -Y 

13 

.0000 

-.3000 

-.0 03 1 

0. 

0. 

0. 

FAS/OA IF, -Y -Z 

14 

-.0000 

.0 023 

.000 0 

0 . 

0. 

G. 

FAS/AM IF, -Z 

15 

. 0000 

.0 001 

.0001 

0. 

0. 

0. 

FAS/OA IF, *Y -Z 

15 

. 0 000 

.000 3 

.000 0 

.0121 

.000 0 

. 00 00 

AM TUNNE. /SHEAR W8 

17 

.0000 

.0 002 

. 000 0 

.1454 

.GOOD 

. 0001 

AM TUNNE./STS IF 

18 

.0000 

.0 022 

. 000 3 

.2420 

-.0000 

. 0010 

MOA/STS INTERFACE 

19 

< -.0000 

.0080 

.000 2 

.2061 

.0300 

. 0002 

MDA 2 ONE/C YL IT RFC 

20 

.0000 

.0003 

.0 00 0 

0. 

0. 

0. 

N2 TANK, ♦ Y, LOWER 

21 

-.0000 

.00 0 2 

'■0082 

0 . 

0. 

0. 

N2 TANK, *Y» UPPER 

22 

. 0000 

.0015 

.000 0 

0. 

0. 

0. 

N2 TANK, +Z, LOWER 

23 

. 0 000 

. 0 0 4 8 ( 

.000 0 

0. 

0. 

0. 

N2 TANK, *2 f UPPER 

24 

.0000 

.0002 

.000 0 

0. 

0. 

0. 

N2 TANK -Z, LOWER 

25 

. 0000 

.0106 

.0000 

0 . 

0. 

0. 

N2 TANK, -Z, UPPER 

26 

.0 000 

.0005 

.0001 

.0170 

. 000 c 

. 0002 

CM, "WO 3ULKHEAO 

27 

. 0 000 

.0 168 

.000 1 

.0108 

.0030 

. 0004 

CM, AFT 3ULKMEAD 

28 

. 0 000 

.0015 

-.0000 

.0125 

. 00 00 

. 0000 

SM, FWO 3ULKMEAD 

29 

. 0 000 

.0032 

.0004 

.0298 

.0G00 

. 0002 

SM, AFT 3ULKMEAO 

30 

. 0001 

.0005 

.0001 

0. 

0. 

0. 

LOWER O . ATCM , OA 

31 

.0 000 

.0 002 

-.000 2 

0. 

0. 

o'. 

LOWER 4-Y TRUNNION 

32 

. 0 000 

-.0001 

..0005 

0. 

0. 

0. 

LOWER -Y TRUNNION 

33 

. 0 000 

.0010 

-.000 0 

0. 

0. 

0. 

EREP PACKAGE C.G, 

34 

. 0000 

.0 000 

-.0000 

0 . 

0. 

0. 

ATM PN 6,7 IF , OUTR 

35 

. 0000 

.0 000 

.0 00 1 

0 . 

0. 

0. 

ATM ° N 4,5 IF, OUTR 

35 

. 0000 

.0 000 

.000 0 

0. 

0. 

0. 

ATM PN 8,1 IF, OUTR 

37 

. 0000 

.0000 

.000 0 

0. 

0. 

0. 

ATM PN 2,3 IF, OUTR 

33 

. 0000 

.0000 

.0000 

0 . 

0. 

0. 

ATM PN 6,7 IF ,INNR 

39 

. 0 000 

.0 000 

.000 0 

0. 

0. 

0. 

ATM PN 4,5 IF , INNR 

40 

. 0000 

-.0000 

.0000 

0 . 

0. 

0. 

ATM PN 8,1 IF, INNR 

41 

. 0000 

.0 000 

.000 0 

0. 

0. 

0. 

ATM PN 2,3 IF, INNR 

42 

. 0000 

.0000 

• 0000 

.0 000 

.000 0 

. 0000 

CMG , -Y SIDE 

43 

. 3 000 

.0 000 

. 000 0 

.0000 

.0030 

. 0000 

CMG, +Y SIOE 

44 

. 0 000 

.0 00 0 

. .0 00 0 

.0 000 

.0000 

. 0000 

CMG, +X SIOE 

45 

. 0000 

.0 000 

0. 

0. 

0. 

0. 

ATM SAS , PN 1 

46 

. 0 000 

.3 000 

0. 

0. 

0. 

0. 

ATM SAS, PN 3 

4 7 

. 0 0 30 

.0 000 

0. 

0 . 

0. 

0. 

ATM SAS, PN 5 

48 

. 0 30.0 

.0 000 

0. 

0 . 

0. 

G. 

ATM SAS, PN 7 

49 

. 0000 

.0000 

.000 0 

.0 001 

. 0000 

0. 

SPAR CENTER 

50 

. 0000 

.0 000 

.000 0 

.0001 

.0000 

. 0000 

GRA/CAN S ENTER < 

SUM 

.0323 

.1027 

.0619 

. 8005 

. 003 2 

.0025 




032 


/ 


TABLE 029 


3 R B IT AL CONFIGURATION MODAL SURVEY 
ANALYTICAL MODES GENERALIZED MASS CONTRIBUTION SUMMARY 


ANALYTICAL MODE 39 


ANALYTICAL FREQUENCY = 12.568 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMD 

NAME 

(OX) 

<DY> 

(DZ) 

(TX) 

(TY) 

<rz> 

9^/OWS SKIRT/IU/FAS 

.0109 

.0771 

. 0235 

.000 1 

.0040 

.0128 

6-FAS 02 TANKS 

.0619 

.0933 

.1114 

0. 

0. 

0. 

MO A/STS/ AM 

. 0000 

. 0908 

.0141 

.00 0 3 

. 0 004 

.0)25 

6- AM N2 TANKS 

.0064 

. 3082 

.0437 

0. 

0. 

0. 

COMMAND/SERVICE MOD. 

. 0000 

. 0060 

.0012 

. 000 3 

. 0001 

.0003 

DEPLOYMENT ASSE M3. Y 

.0107 

.0868 

.0153 

0. 

0. 

0. 

ATM-PACK ,CMGS,4-3AS 

. 0039 

.0015 

.00 34 

.0000 

. 0001 

.0000 

ATM-^PAR CENTER 

• G004 

. 0005 

-.0000 

.0)28 

. 0004 

0. 

ATM-GRA/CAN CENTER 

. 0004 

. 0004 

. 0000 

.0034 

.0008 

-.0000 

SUM 

.0946 

• 6646 

.2126 

.0069 

.0058 

.0156 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


BR'OHS SKIRT /IJ/FAS .1234 
6- r AS 02 TANKS .2635 
MDA/STS/AM .1031 
6-AM N2 TANKS .3533 
COMM ANO/SERVICE MOD. ,0018 
DEPLOYMENT ASSEMBLY .1129 
ATM-RACK,CMGS,4-SAS .0038 
ATM-SPAR CENTER . 0041 
AT M-GRA/CAN CENTER . 005 1 


TABLE c-30 


GENERALIZED MASS CONTRIBUTIONS BY OEGREE OF FREEDOM 


ANALYTICAL MODE 33 FREQUENC Y= 12.57 HZ. 



.. 





- - 

“ - "■ 

NODE 

GMC 

GMC 

GMC 

GMC 

SMC 

GMC 

NODE 

NO. 

(OX) 

(DY) 

(DZ) 

(TX) 

(TY) 

(TZ) 

x DESCRIPTION 

1 

. 000 1 

.0128 

.0016 

.0001 

' .00 20 

. 0054 

BASE RNG/OWS SKIRT 

2 

.0000 

.0096 

.0029 

. 0 000 

-.0000 

. 0000 

OHS/ I u interface 

3 

-. 0001 

.0197 

.0068 

.0 000 

.0020 

. 0074 

IU/FAS INTERFACE 

4 

.0166 

.0050 

.0024 

0 . 

0. 

0. 

FAS 02 8DTL1, *Y + Z 

5 

.0876 

.0022 

.0106 

0 . 

0. 

0. 

FAS 02 93TL2»+Y + Z 

6 

-. 0004 

.0067 

.0747 

0 . 

0. 

0. 

FAS 02 8DTL3,-Y ♦Z 

r 

.3046 

.0704 

.0056 

0 « 

0. 

0. 

FAS 02 BDTL4,-Y ♦ Z 

8 

.0182 

.0 024 

-.0002 

0 . 

0. 

0. 

FAS 02 BDTL5 > -Y -Z 

9 

.0152 

.0065 

.0183 

0. 

0. 

0. 

FAS 02 BDTL6, -Y -Z 

10 

.0 050 

.0 004 

.004 8 

0. 

0. 

0. 

FAS/AM/OA IF, *Y 

11 

. 3008 

.0208 

.000 0 

0. 

0. 

0. 

FAS/AM/OA if, *z 

12 

. 0 339 

.0 002 

.0059 

Go 

0. 

0. 

FAS/AM/OA IF, -Y 

13 

.0001 

.0 002 

-.000 3 

0 0 

0. 

0. 

FAS/OA IF, -Y -Z 

14 

.0 004 

.0 100 

.000 4 

Q . 

0. 

0. 

FAS/AM IF, -Z 

IF 

. 0035 

.0 0 34 

.0014 

0 . 

0. 

0. 

FAS/OA IF, +Y -Z 

16 

.3000 

.0394 

.0055 

.0000 

• G3 0 5 

. 0022 

AM TJNNE. /SHEAR MB 

17 

. 0 000 

.0 163 

.0019 

. 0 002 

.0002 

o 0016 

AM TUNMEL/STS IF 

18 

.0000 

.0281 

.0042 

- .0000 

-.0033 

-.0021 

MOA/STS INTERFACE 

19 

.0000 

.0069 

.0014 

. 0002 

. 000 1 

. 0008 

HDA 30NE/CYL ITRFC 

20 

.0011 

.1861 

.000 1 

0 . 

0. 

0. 

N2 TANK, ♦ Y » LOWER 

21 

.0034 

.1139 

.000 0 

0 . 

0. 

0. 

N2 TANK, +Y, UPPER 

22 

. 0003 

.0 0 25 

.0217 

0. 

0. 

0. 

N2 TANK, +Z, LOWER 

23 

. 0 036 

.0 0 07 

.0111 

0 . 

0. 

0. 

N2 TANK, +Z, UPPER 

24 

,0 004 

.0023 

.0070 

0 . 

0. 

0. ' 

N2 TANK -Z, LOWER 

25 

. 0006 

.0 026 

.0038 

0 . 

0. 

0. 

N2 TANK, -Z, UPPER 

26 

. 0000 

-.0 000 

.000 0 

.0000 

.0000 

. 0001 

CM, F WO 3ULKMEAO 

>7 

.0000 

.0 050 

.0010 

.0001 

.0000 

. 0001 

CM, AFT BULKHEAD 

28 

. 0000 

.0002 

.0000 

.0001 

-.0300 

. 0000 

SM, fwd bulkhead 

29 

. 0000 

.0038 

.000 1 

. 0001 

.0000 

.0000 

SM, AFT 3ULKHEAD 

30 

. 0 006 

.0317 

.0018 

0 . 

0. 

0. 

LOWER D LATCH, DA 

31 

.0 054 

.0486 

.0016 

0 . 

0. 

0 . 

LOWER +Y TRUNNION 

32 

.0039 

.0058 

.0119 

0 . 

0. 

0. 

LOWER -Y TRUNNION 

33 

. 0009 

.0 009 

.000 0 

0. 

0. 

0. 

EREP PACKAGE C.G. 

34 

. 0 000 

.0003 

- .000 0 

0 . 

0. 

0. 

ATM PN 6,7 IF ,OUTR 

35 

. 0006 

-.0000 

.0018 

c . 

0. 

0. 

ATM PN 4,5 IF , OUTR 

36 

-.0000 

-.0 000 ' 

.000 2 

0 . 

0. 

0. 

ATM PN 8,1 IF, OUTR 

37 

. 0003 

.0 001 

.000 0 

c . 

0. 

0. 

ATM PN 2,3 IF, OUTR 

38 

. 0002 

.0 00 2 

.0000 

0 . 

0. 

0. 

ATM PN 6,7 IF , INNR 

39 

.0002 

.0 000 

.0006 

0 . 

0. 

0. 

ATM PN 4,5 IF, INNR 

40 

. 0 007 

-.0000 

. 000 1 

0. 

0. 

0. 

ATM PN 8,1 IF, INNR 

41 

.0010 

,0005 

.0000 

0 . 

0. 

0. 

ATM PN 2,3 IF, INNR 

42 

. 0000 

.0 003 

.0035 

.0 000 

.0000 

. 0000 

CMG , -Y SIDE 

43 

. 000 3 

.0 000 

.0000 

-.0000 

• 0000 

. 0000 

CMG, *r SIDE 

44 

. 0 00 4 

.0 00 0 

.0 00 1 

.0 000 

.000 0, 

. 0000 

CMG, *X SIDE 

45 

.0000 

.0000 

0. 

0 . 

0. 

0. 

ATM SAS , Pf^ 1 

46 

.0000 

.0 000 

0. 

0. 

0. 

0. 

ATM SAS, PN 3 

4 T 

. 0030 

.0 000 

0 0 

0 . 

0. 

0. 

ATM SAS, PN 5 

48 

.0000 

.0 000 

0. 

0 . 

0. 

0. 

ATM SAS, PN 7 

49 

, 0 004 

.0 005 

-.000 0 

.0028 

.0004 

0. 

SPAR CENTER 

50 

. 0004 

.0 004 

.000 0 

.0 034 

.0008 

-, 0000 

GRA/CAN S ENTER 

SUM 

.0946 

• 66 46 

. 2125 

. 0069 

. 0058 

.0156 



034 


TABLE 031 


ORBITAL CONFIGURATION MOOAL SJRVEf 

ANALYTICAL MOOES GENERALIZED MASS CONTRIBUTION SUMMARY 

\ 

ANALYTICAL MODE 41 
ANALYTICAL FREQUENCY = 13.323 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

(DX) 

(OY) 

(DZ) 

(TX) 

(TY) 

c rz> 

BO/OHS SKIRT/ IU /FA S 

. 0001 

.0026 

. 0088 

.0005 

.0035 

.0310 

5- c AB 02 TANKS 

. 0041 

.0062 

. 00 30 

0. 

0. 

0. 

MOA/STS/AM 

-.0003 

.0804 

.22 39 

.0311 

.0257 

. 0080 

5- AM N2 TANKS 

. 0005 

.0555 

. 1286 

0. 

0. - 

0 . 

COMMANO/SERVICE M3 0 . 

-.0000 

.1048 

.30 79 

. 0347 

. 0146 

. 0348 

DEPLOYMENT ASSEMB.Y 

. 000 3 

.0042 

. 0041 

3. 

0. 

0. 

ATM-R'ACK ,CMGS ,4-3AS 

. 0004 

. 0001 

. 0002 

.0000 

.0000 

. 0000 

ATM-SPAR CENTER 

. 0000 

. 0000 

. 0003 

.0301 

.0000 

0. 

ATM-GRA/CAN CENTER 

.0001 

. 0000 

. 0000 

.000 1 

. 0003 

.0003 

SUM 

.0054 

. 2538 

.6766 

.0365 

.0438 

.0139 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


BR/OWS SKIRT /IJ/FAS .0156 
6-FAS 02 TANKS .0133 
M9A/STS/AM .3391 
6-AM N 2 TANKS .1845 
COMMAND/SERVICE MOO. .4358 
OE 3 LOYMENT ASSEMBLY .00)6 
ATM-RACK>CMGS» 4-SAS .0037 
AM-SPAR CENTER . 0002 
ATM-GP A/CAN CENTER .0033 


C-35 

TABLE C-32 

GENERALIZED MASS CONTRIBUTIONS BY DEGREE OF FREEDOM 
ANALYTICAL MODE 41 FREQUENCY= 13.32 MZ. 


NODE 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 

NO. 

COX) 

COY) 

(07) 

(TX) 

(TY) 

CTZ) 

DESCRIPTION 

1 

.0000 

.0014 

.0043 

. 0 00 3 

.03 22 

. 0007 

BASE RNG70WS SKIRT 

2 

.0000 

.0001 

.000 2 

.0001 

. 000 3 

. 0001 

OWS/IU INTERFACE 

3 

-.0000 

.0003 

.0011 

. 0 001 

.0010 

. 0003 

IU/F4S INTERFACE 

4 

.0004 

.0 004 

.000 1 

0. 

0. 

0. 

FAS 32 83TL1,+Y +Z 

' 5 

.0006 

.0 0G3 

.000 2 

0 . 

0. 

0. 

FAS 02 33TL2,*Y +Z 

6 

.3004 

.0005 

.0027 

0 . 

0. 

0. 

FAS 02 BDTL3, -Y +Z 

7 

-.0000 

.0 039 

-.000 0 

0 . 

0. 

0. 

FAS 32 83TL4 » -Y 4-Z 

8 

. 0008 

.0 009 

.000 1 

0 . 

0. 

0. 

FAS 02 33 T 15 » -Y -Z 

9 

.0019 

.0 003 

.0000 

0 . 

0. 

3. 

FAS 02 B3TL6,-Y -Z 

10 

. 0 00 0 

.0 00 1 

.0 00 6 

0 . 

0. 

0. 

FAS/AM/D4 IF, +Y 

11 

.0000 

.0003 

.0 00 4 

0. 

3. 

0. 

FAS/AM/04 IF, +Z 

12 

-.0030 

.0 001 

.0 019 

0. 

0. 

0. 

FAS/4 M/OA IF, -Y 

13 

.0000 

-.0 000 

.0000 

0 . 

0. 

0. 

FAS/DA IF, -Y »Z 

14 

.0000 

.0 003 

.000 1 

0 . 

0. 

Q . 

FAS/AM I~, -Z 

IT 

.0030 

.0001 

, 0 00 1 

0 . 

0. 

0. 

FAS/OA IF, *Y -Z 

16 

. 0000 

.0019 

,,0037 

. 3 001 

.0011 

. 0005 

AM TUNNEL/SHEAR WB 

17 

.0000 

.G 00 0 

..000 3 

.0 005 

.0327 

. 0013 

AM TUNNE./STS IF 

18 

-.0000 

.0 223 

.070 2 

-.0002 

.0198 

. 0063 

MOA/STS INTERFACE 

19 

-.0030 

.0561 

.1496 

.0038 

. 33 22 

-. 0002 

MOA 5 ONE/C YL ITPFC 

20 

.0000 

.0326 

,007 6 

0 . 

0. 

0. 

N2 TANK, + Y , LOWER 

21 

. 0001 

.0169 

.0010 

0 . 

0. 

0 . 

N2 TANK, ♦ Y» UPPER 

22 

. 0000 

.0 035 

.0768 

0 . 

0. 

0. 

N2 TANK, *Z, LOWER 

?3 

.0002 

.0 006 

.0390 

0 . 

0. 

0, 

N2 TANK, *Z, UPPER 

24 

. 0 001 

.0017 

.0036 

0 . 

0. 

0. 

N2 TANK -Z, LOWER 

25 

. 0000 

. 0 001 

.0004 

0 . 

0. 

0 . 

N2 TANK, -Z, UPPER 

26 

-.0000 

.0 018 

.0038 

.0003 

• 03 51 

.0015 

CM, C WD 3ULKHEAD 

27 

-.0000 

.0906 

.2644 

.0020 

,0385 

, 0027 

CM, AFT BULKHEAD 

28 

. 0000 

.0018 

.0053 

.0013 

. 03 00 

. 0003 

SM, FWD 3ULKHEAD 

29 

. 0000 

.0 107 

.0345 

.0013 

.03101 

'. 0006 

SM, AFT BULKHEAD 

30 

. 0 00 1 

.0 007 

.0004 

0 . 

3. 

0. 

LOWER O LATCH, OA 

31 

. 0001 

.0 030 

.0012 

0 . 

0. 

0. 

LOWER ♦ Y TRUNNION 

32 

-.0000 

.0 005 

.0026 

0 . 

0. 

0, 

LOWER -Y TRUNNION 

33 

. 0001 

.0 000 

-.0000 

0. 

3. 

0. 

EREP PACKAGE C.G. 

34 

. 0 000 

.0000 

- .0000 

0 . 

0, 

0. 

ATM PN 6,7 XF,OUTR 

35 

. 0 000 

.0 030 

.000 1 

0 . 

0. 

0. 

ATM ° N 4,5 I c ,OUTR 

36 

. 0 000 

.0 000 

-.000 0 

0 . 

0. 

0, 

ATM PN 8,1 X c , OUTR 

?? 

. 0000 

.0 00 0 

.000 0 

0 . 

0. 

3. 

ATM PN 2,3 IF, OUTR 

38 

. 0000 

.0000 

-.0000 

0 . 

0. 

0. 

ATM PN 6,7 IF , INNR 

39 

. 0030 

-.0000 

. 0000 

0. - 

0. 

0. 

ATM PN 4,5 XF,XNNR 

4 0 

. 0 00 1 

.0 00 0 

-.0000 

0 = 

0. 

o '. 

ATM PN 8,1 IF, INNR 

41 

. 0 03 1 

.0 000 

. 000 0 

0 . 

0. 

3. 

ATM PN 2,3 IF, INNR 

42 

. 0000 

.0 000 

. 0000 

. 0000 

.030 0 

. 0000 

CMG, -Y SIDE 

43 

.0 000 

.0 00 0 

. 0 00 0 

.0000 

. 000 3 

. 0000 

CMG, ♦ Y SIDE 

94 

.0031 

.0 00 3 

■ .000 0 

.0 003 

. 00 0 0 

e 0000 

CMG, *X SIDE 

4.5 

. 0 000 

.0 000 

0 .. 

0 . 

0 . 

0 . 

ATM SAS , PN 1 

4 6 

-.0000 

-.0000 

0 . 

0. 

0 . 

0 , - 

ATM SAS, PN 3 

47 

. 0000 

.0000 

0 . 

0. 

0. 

0. 

ATM SAS, PN 5 

48 

-.0000 

-.0000 

0 . 

0. 

Q . 

0 . 

ATM SAS, PN 7 

49 

. 0 000 

.0 000 

.000 0 

.0001 

.000 0 

0.- 

SPAR CENCER 

50 

. 0 03 1 

,0000' 

.0000 

.0001 

. 0 3 0 C 

. 0000 

GRA/CAN 0 ENTER 

SUM 

.0054 

' .2538 

.6766 

. 0065 

.0438 

.0139 



C-36 


TABLE c _33 


ORBITAL CONFIGURATION HODAL SURVEY 
ANALYTICAL NODES GENERALIZED MASS CONTRIBUTION SUMMARY 

ANALYTICAL MODE 45 

l 

ANALYTICAL FREQUENCY = 14.855 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

(DX) 

(OY> 

(DZ) 

(TX) 

(TY) 

(TZ) 

BP/OWS SKIRT/IJ/ r AS 

.0024 

. 0216 

. 3005 

.0313 

.0000 

.0003 

5-FAS 02 TANKS 

. 0078 

.0061 

.0100 

0. 

a. 

0. 

MDA/STS/ AM 

. 0005 

.1437 

.0059 

.0312 

.0013 

• 02Z4 

5 - AM N2 TANKS 

. 0075 

.5540 

. 0191 

0. 

o. 

3. 

command/service nod. 

. 0005 

.0922 

. 0087 

.0142 

. 00C5 

.0 344 

DEPLOYMENT ASSEMBLY 

.0013 

. o 3 3 8 

.0024 

.0. 

0. 

0. 

ATM-PACK ,CMGS,4-SAS 

.0050 

.0007 

.0016 

.03 00 

.0001 

.0000 

A TM-SPAR CENTER 

. 0008 

. 0008 

-.0000 

.0040 

.0045 

0. 

ATM-GRA/CAN CENTER 

.0010 

. 0006 

. 0000 

.0349 

.0071 

. 0031 

SUM 

.0269 

.8534 

.0482 

.0257 

.0136 

.0323 


TOTA. GM CONTRIBUTION FOR EACH COMPONENT 


BR/OWS SKIRT /IU/F AS .0251 
6- r AS 02 TANKS . 0239 
MOA/STS/AM .1801 
6" A M N2 TANKS .5836 
COMMANO/SERVICE MOD. .1236 
DEPLOYMENT ASSEMBLY .03T4 
AT1-RACK,CMGS,^-SAS .0OZ4 
AM-SPAR CENTER .0101 
AT M-GR A/CAN CENTER .0138 


C-37 

TABLE c-34 

GENERALIZED HASS CONTRIBUTIONS BY OEGREE OF FREEDOM 
ANALYTICAL HOOE 45 FREQUENCY= 14.85 HZ. 


NOOE 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 

NO . 

(OX) 

(OY) 

( 02 > 

(TX) 

(T Y) 

<TZ> 

DESCRIPTION 

1 

o 0 000 

.0 133 

.000 1 

.0010 

• 0 0 0 G 

-. 0001 

BASE RNG'OWS SKIRT 

2 

.0000 

.0009 

.0000 

.0001 

. 9000 

QOCO 

OWS/IU INTERFACE 

3 

. 0000 

^.0 014 

.000 0 

.0002 

. 00 0 0 

. 0004 

IU/FAS INTERFACE 

4 

.0026 

.0 009 

.000 3 

0 . 

0. 

0. 

FAS 32 93TL1, +Y +Z 

5 

-. 0 031 

.0 001 

.0012 

0 . 

0. 

0. 

FAS 32 90TL2,+Y 4-Z 

5 

. 0 00 1 

.0 000 

.0013 

0 . 

0. 

0. 

FAS 32 B3TL3,-Y *Z 

7 

.0034 

.0009 

.001 3 

0 . 

0. 

0. 

FAS 32 90TL4,-Y 4Z 

8 

.0014 

.0 036 

.0016 

0 . 

0. 

0. 

FAS 02 93TL5,-Y -Z 

9 

. 0004 

• 0 006 

.0044 

0 . 

0. 

0. 

FAS 02 BDTL6,-Y -Z 

10 

.0010 

.0011 

.0 00 1 

0 . 

0. 

0. 

FAS/AM/DA IF, +Y 

11 

. 0000 

.0015 

.000 0 

0 . 

0. 

0. 

FAS/AM/DA IF, *Z 

12 

,0013 

.0022 

. 000 2 

Q . 

0. 

0. 

FAS/AM/DA IF, -Y 

13 

.0000 

.0 00 3 

-. 000 0 

0 . 

0. 

0. 

FAS/DA IF, -Y »Z 

14 

. 0 000 

.0 005 

-.0 00 0 

0 . 

0. 

0. 

FAS/AM IF, «Z 

15 

. 0001 

.0 004 

.0000 

0 . 

0. 

0. 

FAS/OA r F , +Y -Z 

16 

. 0000 

.0785 

.0011 

. 0001 

.00 31 

o 0034 

AM TUNNEL /SHEAR MB 

17 

.0002 

.0269 

.000 1 

.0006 

.0302 

. 0100 

AM TUNNE./STS IF 

18 

.0002 

-.0 018 

.0010 

.0007 

.000 8 

.0107 

MOA/3TS INTERFACE 

19 

. 0001 

.0401 

.0038 

-.0003 

.00 3 3 

. 0034 

MDA 5 ONE/C YL ITRFC 

20 

.0061 

.0887 

.0027 

0. 

0. 

0. 

N2 TANK, + Y , LOWER 

21 

.0011 

.2065 

.000 0 

0 0 

0. 

0. 

N2 TANK, + Y , UPPER 

22 

. 0002 

.1550 

.000 2 

0 o 

0. 

0. 

N2 TANK, +Z, LOWER 

? 3 

,0000 

.9 267 

.0027 

0 . 

0. 

0. 

N2 TANK, +Z, UPPER 

24 

. 0 000 

.0486 

.0074 

0 0 

0. 

0. 

N2 TANK -Z, LOWER 

25 

. 0001 

.9285 

.0061 

0 . 

0. 

0. 

N2 TANK, -Z, UPPER 

26 

,. 0001 

. C 0 34 

.000 0 

.00 37 

.000 2 

. 0018 

CM, FWD BULKHEAD 

77 

. 0 00 2 

.0 788 

.0076 

.0063 

. 000 3 

. 0024 

CM, AFT 3ULKHEAD 

28 

,0 00 1 

.0011 

. 000 2 

.0 008 

. 000 0 

-.0000 

SM, FWD BULKHEAD 

29 

.0032 

, 0 089 

.000 9 

. 0 034 

.0 3 0 0 

. 0002 

SM, AFT 3ULKHEAD 

30 

.0001 

.0049 

.0006 

0 . 

0. 

G, 

LOWER O LATCH, DA 

31 

. 0 006 

.0 156 

.001 1 

0 . 

0. 

0. 

LOWER >Y TRUNNION 

32 

. 0006 

.0131 

.000 6 

0 . 

0. 

0. 

LOWER -Y TRUNNION 

33 

. 0 000 

. 0 00 0 

. 000 0 

0. 

0. 

0. 

EREP PACKAGE C.G. 

34 

-.0000 

.0003 

.000 0 

0. 

0. 

0. 

ATM PN 6,7 IF , OUTR 

35 

. 0 00 1 

-.0 000 

.001 0 

0 . 

0. 

0. 

ATM PN 4,5 XF,OUTR 

36 

. 0000 

-.0000 

. 000 0 

0. 

0. 

0, 

ATM PN 3,1 IF, OUTR 

37 

-.0000 

.0000 

.000 0 

0 . 

0. 

0. 

ATM PN 2,3 IF, OUTR 

38 

. 0004 

. 0 00 2 

.000 0 

0 . 

0. 

0. 

ATM PN &,7 IF , XNNR 

39 

.0016 

.0002 

.000 3 

0 . 

0. 

0. 

ATM PN 4,5 IF, I NNR 

40 

. 0 009 

.0 00 0 

-.000 0 

0 . 

0. 

0. , 

ATM PN 8,1 IF , INNR 

41 

, 0008 

.0 000 

-.000 0 

0 . 

0. 

0. 

ATM PN 2,3 IF , INNR 

42 

.0003 

.0000 

.000 3 

• 0000 

.0000 

. 0000 

CMG , -Y SIDE 

43 

.0 004 

.0 000 

. 000 0 

.0 300 

. 0000 

, 0000 

CMG, r'f SIDE 

44 

. 0 095 

.0 00 0 

.0 00 0 

, 9 000 

.0000 

0 0000 

CMG, +X SIDE 

45 

. 0 000 

.0 000 

0 . 

0 . 

0. 

0. 

ATM SAS , PN I 

46 

. 0000 

.0 00 0 

0. 

0. 

0. 

0. 

ATM SAS, PN 3 

47 

. 0 000 

,0 000 

0. 

0. 

0. 

0. 

ATM SAS, PN 5 

48 

-.0000 

-.0000 

0. 

0 . 

0. 

0, 

ATM SAS, PN 7 

49 

. 0 008 

.0098 

- .000 0 

.0040 

.0045 

0. 

S PA® CENTER 

50 

.0010 

.0 006 

.000 0 

,0049 

. 0371 

. 0001 

GRA/CAN 9 ENTER 

SUM 

.0269 

.85 34 

. 0482 

. 0257 

.0136 

.0323 



038 


TABLE 035 


ORBITAL CONFIGURATION MODAL SJRVEY 
ANALYTICAL MOOES GENERALIZED MASS CONTRIBUTION SUMMARY 


ANALYTICAL MOOE 56 
ANALYTICAL FREQUENCY = 17.553 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

(OX) 

(OY> 

(DZ) 

(TX) 

(TY) 

(TZ) 

O'? /OKS S KIRT / IU / c A S 

. 0001 

. 0037 

.0150 

.0300 

.0010 

-.0000 

5-FAS 02 TANKS 

. 0239 

. 0181 

.0158 

3. 

0. 

0. 

Mn A/STS/AM 

. 0010 

. 0017 

.1869 

.0309 

.0317 

.0005 

5- AM N2 TANKS 

.0101 

. 0041 

.6378 

0. 

3. . 

0. 

COMMA NO /SERVICE MOO . 

. 000 1 

.0016 

.0545 

.0010 

.0031 

.11001 

DEPLOYMENT ASSEM3.Y 

.0014 

. 0121 

.0307 

0. 

0. 

3. 

ATM-^ACK ,CMGS,4-SAS 

. 0007 

. 0013 

. 0005 

.000 1 

.0000 

.0000 

ATM-SPAR CENTER 

. 0000 

. 0000 

. 0000 

• 03 0 0 

.0000 

0. 

ATM-GRA/CAN CENTER 

. 000 1 

. 0001 

. 0000 

.000 0 

. 0001 

• 0030 

SUM 

. 0374 

. 0426 

. 8814 

. 0021 

. 0359 

. 0005 


TOTA. GM CONTRIBUTION FOR 

EACH COMPONENT 

BR/OWS SKIRT/I J/F AS 

.3137 

6- r AS 02 TANKS 

.05/9 

MDA/STS/AM 

. 2227 

6- AM N2 TANKS 

.6220 

COM M AN 0 /SERVICE MOO. 

. 0635 

DEPLOYMENT ASSEMBLY 

.0142 

ATM-RACK,CMGS,4-SAS 

.0026 

ATM-SPAR CENTER 

. 0032 

ATM-GRA/CAN CENTER 

. 003 2 


039 

TABLE 036 

GENERALIZED MASS CONTRIBUTIONS BY DEGREE OF FREEDOM 
ANA LYT ICAL MOOE 55 FRFQUENC Y= 17.55 H Z . 


NODE 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 

NO. 

(OX) 

(OY) 

(DZ) 

(TX) 

(TY) 

<TZ) 

DESCRIPTION 

1 

.0000 

.0023 

.0012 

.0000 

.0006 ' 

.0000 

BASE RNG/OWS SKIRT 

2 

-.0000 

.0000 

.000 3 

. 0 003 

. 00 0 G 

.0000 

OHS/ I U INTERFACE 

3 

-.0000 

.C 000 

.000 5 

- .0 000 

. 0 3 0 4 

-. 0001 

IU/FAS INTERFACE 

4 

.0141 

.0104 

.0022 

0 . 

0. 

0. 

FAS 02 30TL1,*Y *Z 

c 

.0013 

• 0 005 

.0086 

0. 

0. 

0. 

FAS 02 B3TL2,+Y +Z 

6 

.0042 

.0 027 

.000 4 

0 . 

0. 

0 O 

FAS 02 3DTL3»-Y +Z 

▼ 

.0007 

.0010 

.0012 

0 . 

0. 

0. 

FAS 02 B0TL4»-Y +Z 

8 

.0038 

.00 33 

.000 3 

0 . 

0. 

0. . 

FAS 02 BDTL5 » -Y -Z 

0 

-.0002 

.0002 

.0032 

0. 

0. 

0. 

FAS 02 B0TL5,-V -Z 

10 

.0000 

-.0 000 

.0025 

0 . 

0. 

0. 

FAS/AM/DA IF, +Y 

11 

.0000 

.0 006 

.0057 

0 . 

0. 

0. 

FAS/AH/DA IF, +Z 

12 

. 0 000 

.0 000 

.0020 

0 . 

0. ' 

0. 

FAS/AM/D4 IF, -Y 

13 

-.0000 

.0005 

.000 8 

0 . 

0. 

0. 

FAS/D4 IF, -Y -Z 

14 

. 0001 

-.0000 

.0020 

0 . 

0. 

0. 

F AS/ 4 M IF, -Z 

15 

. 0000 

.0002 

.0 00 0 

0 . 

0. 

0. 

FAS/OA IF, +Y -Z 

IE 

.0 001 

.0 005 

.0723 

.0003 

.0007 

. 0000 

AM TJNNEL/ SHEAR HB 

17 

.0331 

.0003 

.3680 

.0002 

.3104 

. 0001 

AM TL/NNE-/STS IF 

IB 

. 0 00 3 

-.0 00 0 

.0338 

.0034 

.0364 

. 0002 

MQA/STS interface 

19 

.0005 

.0 009 

.0127 

.0001 

.0143 

. 0001 

MOA 0 ONE/ C VL ITRFC 

20 

.0001 

-.0 00 1 

.3439 

0 . 

0. 

0. ' 

N2 TANK, + Y, LOWER 

21 

. 0000 

.0 000 

.0869 

0 . 

0. 

0. 

N2 TANK, + Y , UPPER 

22 

.0038 

.0020 

.0163 

0. 

0. 

0. 

N2 TANK, +7, LOWER 

23 

.0016 

.0 005 

.0117 

0 . 

0. 

0. 

N2 TANK, +7, UPPER 

24 

.0042 

.0 009 

.1095 

0 . 

0. 

3 o 

N2 TANK -Z, LOWER 

25 

,0 003 

.0005 

.0395 

OY 

0. 

0. 

N2 TANK, -Z, UPPER 

25 

-.0000 

.0 001 

.0137 

. 0002 

.00 12 

. 0000 

CM, FWD BULKHEAD 

27 

. 0 00 1 

.0014 

. 0 38 5 

.0006 

.0319 

. 0001 

CM, AFT 3ULKHEAO 

28 

.0000 

.0 000 

.3 00 3 

.0 001 

• 00 0 0 

-.0000 

SM, FWD 3ULKHEAO 

29 

.0000 

.0002 

.0020 

.0002 

. 030 0 

. 0000 

SM, AFT BULKHEAD 

30 

.0016 

-.0004 

-.000 1 

0 . 

0. 

0. 

LOWER O LATCH, OA 

31 

-.0001 

.0 001 

. 0009 

0 . 

0. 

0. 

LOWER +Y TRUNNION 

32 

-.0001 

.0124 

-.000 0 

0. 

0. 

0. 

LOWER -Y TRUNNION 

33 

-.0000 

.0 000 

.000 0 

0 . 

0. 

0. 

EREP P AC< AGE C.G. 

34 

.0000 

.0000 

.000 2 

0 . 

0. 

0. 

ATM PN 6,7 I r , OUTR 

35 

.0000 

.0 000 

.003 1 

0. 

0. 

0. 

ATM PN 4,5 IF, OUTR 

36 

.0000 

.0000 

.000 1 

0 . 

0. 

0. 

ATM PN 8,1 IF, OUTR 

37 

. 0 001 

-.0000 

.0 00 0 

0 . 

0. 

0. 

ATM PN 2,3 IF, OUTR 

38 

. 0 000 

.0004 

.000 1 

0 . 

0. 

0. „ 

ATM PN 6,7 IF,INNR 

39 

. 0003 

.0003 

.000 0 

0. 

0. 

0. 

ATM PN 4,5 IF , INNR 

40 

.0002 

-.0 000 

.000 0 

0 . 

0. 

0. 

ATM °H 8,1 IF, INNR 

41 

-.0000 

.0 001 

.000 0 

0 . 

0. 

0. 

ATM PN 2,3 IF, INNR 

42 

.0000 

.0 005 

. 000 0 

. 0 001 

.0000 

. 0000 

CHG, -Y SIDE 

43 

.0300 

.0000 

.003 0 

.0000 

.0000 

. 0000 

CMG, +Y SIDE 

44 

. 0 000 

.0 00 0 

.000 0 

.0000 

.000 0 

. 0000 

CMG, +X SIDE 

45 

,0000 

.0 000 

0. 

0 . 

0. 

0. 

ATM SAS , PN i 

46 

-.0000 

-.0000 

0 . 

0 . 

0. 

0. 

ATM SAS, PN 3 

47 

. 0000 

.0 000 

0. 

0. 

0. 

0. 

ATM SAS, PN 5 

48 

. 0 000 

.0 000 

0. 

0 . 

0. 

0. 

ATM SAS, PN 7 

49 

. 0 000 

.0000 

.000 0 

.0 000 

.0900 

0. 

SPAR CENTER 

5 0 

. 0 00 1 

.0 00 1 

.0 00 0 

.0 000 

.00 0 1 

. 0000 

GRA/CAN CENTER , 

SJM 

.0 324 

. 04 26 

. 8814 

. 0021 

.033 9 

. 0005 



iC o c 


C-40 


TABLE c-37 

ORBITAL CONFIGURATION MODAL SJRVEf 
ANALYTICAL MODES GENERALIZED MASS CONTRIBUTION SUMMARY 


ANALYTICAL MOOE 58 
ANALYTICAL FREQUENCY = 18.361 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

(OX) 

<OY> 

(OZ) 

( T X ) 

(TY) 


(TZ) 

B3/0WS S KIRT / IU / r A R 

. 0013 

. j 3 9 0 

.0130 

.0)17 

-.0004 

_ 

.0017 

6-PAS .02 TANKS 

.1976 

.0191 

. 0202 

0. 

0. 

0 


MO A/STS/AM 

. 0005 

. 04 21 

.0316 

. 03 20 

. 0001 


• 0354 

6- AM N2 TANKS 

. 0011 

.5097 

. 00 38 

0. 

0. 

0 


CO MMA NO/ SERVICE MOO. 

. 0002 

. 0182 

. 0030 

.0004 

. 0000 


.0039 

DEPLOYMENT ASSE M3. Y 

. 0009 

. 0056 

. 0051 

0. 

0. 

0 


ATM-^ACK ,CMGS,4-SAS 

.0180 

. 0064 

.03 72 

.03 0 2 

. 0005 


.003 0 

AT M-~PAR CENTER 

. 0079 

. 0016 

. 0300 

. 0372 

.0154 

0 


ATM-GRA/CAN CENTER 

. G126 

. 00 0 4 

. 0000 

. 0392 

.0188 


. 0057 

SUM 

.2402 

.6422 

. G511 

. 0207 

• C 344 


.0113 


TOTA. GM CONTRIBUTION FOR EACH COMPONENT 


\ BR'OWS SKIRT/IJ/FAS .3530 

6-FAS 02 TANKS .2369 

MO A / STS/ AM .0526 

6- A M N 2 TANKS .51*6 

C3NMAN0/SERVICE MOO. .0198 

DEPLOYMENT ASSEMBLY .3116 

ATM-RACK,CMGS,L-SAS .3324 

AT 1 -SPAR CENTER . 0 322 

AM-GRA/CAN CENTER .3438 


C-41 

TABLE 038 

GENERALIZED MASS CONTRIBUTIONS BY DEGREE OF FREEOOM 


ANALYTICAL MODE 33 FREQUENCY* 18.36 HZ. 






" 





NODE 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 

NO. 

( OX ) 

(DY) 

(OZ) 

(TX) 

<r y> 

(TZ) 

DESCRIPTION 

1 

. 0 000 

.8264 

.0074 

.3014 

. 00 0 2 

-. 0002 

BASE RNG/OWS SKIRT 

2 

-.0000 

.0 000 

.000 1 

.0 002 

. 003 1 

. 0002 

OWS/IU INTERFACE 

3 

-.0000 

-.0 00 1 

.000 2 

. 0 002 

-.00 0 7 

-.0017 

IU/FAS INTERFACE 

4 

. 0 384 

.0062 

-.000 1 

0 . 

0. 

0. 

FAS 02 8DTL1»+Y *Z 

5 

.0 719 

.0016 

.008 1 

0. 

0. 

0. 

FAS 02 30TL2,4Y *1 

6 

.0051 

.0 024 

.0053 

0.. 

0. 

Q. 

FAS 02 B0TL3,«Y ♦ Z 

7 

.0 051 

.0 025 

.000 7 

0 . 

0. 

0. 

FAS 02 90TL4,-Y +Z 

8 

. 0 326 

.0 047 

.000 5 

0 . 

0. 

0. 

FAS 02 B0TL5,'-Y -Z 

9 

.0449 

.0 017 

. 005 7 

0 . 

0. 

0. 

FAS 02 B0TL6 , -Y -Z 

10 

. 0 00 3 

.0018 

.0 00 1 

0 . 

0 . 

0. 

FAS/AM/DA IF, *Y 

11 

. 0003 

.00 34 

- .000 0 

0 . 

0. 

0. 

FAS/AM/OA IF, *Z 

12 

. 0 004 

.0 020 

.0 00 0 

Q . 

0. 

0. 

FAS/AM/OA IF, -Y 

13 

. 0 004 

.0047 

' .005 0 

0 . 

0. 

0. 

FAS/OA IF, -Y -Z 

14 

. 0 000 

.0 007 

-.000 0 

0. 

0. 

0. 

FAS/AM I*, -Z 

IS 

.0030 

.0001 

.0002 

0 . 

0. 

0. 

FAS/OA IF, 4Y -Z 

IS 

. 0 000 

.3 104 

.000 7 

.0000 

. 00 0 1 

. 0000 

AM TUNNEL/SHEAR MB 

1Z 

.0001 

.0200 

.000 2 

.0002 

. 0000 

. 0025 

AM TUNNEl/STS IF 

18 

.0002 

.0 058 

. 0006 

.0006 

-.0301 

.0017 

MOA/5TS INTERFACE 

19 

. 0 00 2 

.0059 

. 0 03 1 

.0011 

.000 0 

. 0021 

MOA 0 ONE/ C YL ITRFC 

20 

. 0001 

.0010 

.0023 

0 . 

0. 

0. 

N2 TANK, + Y , LOWER 

21 

. 0 0 0 0 

.3 0 31 

.0037 

0 . 

0. 

0. 

N2 TANK, +Y, UPPER 

22 

. 0 006 

.0104 

.000 1 

0 . 

0. 

0. 

N2 TANK, +Z, LOWER 

23 

. 0 002 

.0653 

.0 00 0 

0. 

0. 

0. 

N 2 TANK, 4-Z, UPPER 

24 

. 0 30 2 

.4266 

.000 6 

0 . 

0. 

0. 

N2 TANK -Z, LOWER 

?5 

. 0 00 1 

.0 0 34 

.000 1 

0 . 

0. 

0. 

N2 TANK, -Z, UPPER 

?6 

-.0000 

.0052 

.000 0 

-.0000 

. 000 0 

. 0004 

CM, -WD BULKHEAD 

?r 

-.0000 

.3123 

.0000 

. 0 0 0 3 

-.0000 

. 0005 

CM, AFT BULKHEAD 

28 

.0001 

.0 00 1 

.000 0 

.GOOD 

. 0 00 0 

. 0000 

SM, F WO 3ULKHEAO 

29 

. 0 00 1 

.0 006 

.0 00 0 

. 0 0 0 1 

. 00 0 0 

, 0000 

SM, AFT 3ULKHEA0 

30 

.0 007 

.0 001 

.0049 

0 . 

0. 

0. 

LOWER O LATCH, DA 

31 

. 0 000 

.0 056 

-.000 0 

0. 

0. 

0. 

LOWER + Y TRUNNION 

32 

.0001 

-.0 001 

.000 2 

0 . 

0. 

0. 

LOWER -Y TRUNNION 

33 

.0 001 

.0 000 

.0 00 0 

0 . 

0. 

0. 

EREP PAC< AGE C.G. 

34 

. 0 004 

.0 000 

.000 1 

0 . 

0. 

0. 

ATM PN 6,7 IF , OUTR 

39 

-.0001 

-.0 000 

.3039 

0 . 

0. 

0. 

ATM PN 4,5 I” , OUTR 

35 

. 0 007 

.0 00 3 

-.000 0 

0 . 

0. 

0. 

ATM 9 N 8,1 IF, OUTR 

77 

. 0002 

,0002 

.000 3 

0. 

0. 

0. 

ATM PN 2,3 IF, OUTR 

38 

.0013 

.0 00 3 

.000 0 

0 . 

0. 

0. 

ATM PN 6,7 IF , INNR 

39 

.0027 

-.0002 

.0015 

0 . 

0. 

0. 

ATM PN 4,5 IF,INNP 

40 

. 0 326 

-.0002 

. 000 0 

0. 

0. 

0. 

ATM PN 8,1 IF,INNP 

41 

. 0 0 34 

.0 0 30 

.000 1 

0 O 

0. 

0. 

ATM PN 2,3 IF, INNR 

42 

. 0 005 

.0 026 

.0014 

.0 000 

. 00 0 1 

. 0000 

CMG, -Y SIDE 

43 

.0016 

.0 004 

-.000 0 

-.0000 

.0000 

. 0000 

CMG, +Y SIDE 

44 

. 3048 

.0 002 

.000 0 

. 0 001 

.00 04 

. 0000 

CMG, 4X SIDE 

4 5 

-.0000 

-.0 000 

0 . 

0 . 

0. 

0. 

ATM SAS , PN 1 

46 

-.0000 

-.0 000 

0 . 

0 . 

0. 

0. 

ATM SAS, PN 3 

47 

-.0000 

-.0 000 

0. 

0 . 

0. 

0. 

ATM SAS, PN 5 

48 

. 0000 

.0 000 

0 . 

0 . 

0. 

0. 

ATM SAS, PN 7 

49 

. 0 079 

.0016 

.0000 

.0 072 

.0154 

0, 

SPAR CENTER 

90 

.0126 

,0 004 
«*<•»«» « 

.0000 

.0092 

.0188 

. 0057 

GRA/CAN CENTER 

SUM 

.2402 

.6422 

. 0511 

.0207 

.0344 

.0113 
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TABLE C-39 


ORBITAL COMF1 3URAT ION MODAL SJRNEf 
ANALYTICAL MODES GENERALIZED MASS CONTRIBUTION SUMMARY 


ANALYTICAL MODE 65 
ANALYTICAL FREQUENCY = 19,644 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

(OX) 

(OY) 

(0Z) 

(IX) 

(TY> 

<TZ> 

9®/OWS SKIRT/IU/^AS 

. 000 1 

..0257 

. 0081 

.0161 

. 0000 

.0030 

6- c AS 0? TANKS 

.2075 

. 0268 

. 021C 

0. . 

0. 

3. 

MD A/S TS/ AM 

. 2092 

• 00 OF 

. 0037 

.0005 

. 0017 

.0031 

5-AM N2 TANKS 

. 1053 

. 0363 

.0617 

0. 

0. 

0. 

COMMAND/ SERVICE M 3 0 . 

. 0584 

.0002 

.0015 

.OJO 1 

. 00 04 

.00X1 

D" D LOYME NT ASSEMBLY 

-.0092 

. 0957 

.0554 

0. 

0. 

0. 

A T M-° ACK ,CMGS,4-SAS 

. 0014 

. 0427 

. 0024 

• 0X7 E 

. 0004 

. 0003 

ATM-^PAR center 

. 000 2 

. 0047 

. 0002 

.0002 

. 000 1 

0. 

ATM-SRA/CAN center 

. cooo 

. 00 93 

. 0001 

. 000 2 

. 0 0 G 1 

.0031 

SUM 

.5729 

. 2419 

. 1542 

.0246 

. 0027 

.0037 


TAL GM C0NTRI8 JTI ON FOR 

each component 

BR'OWS SKIRT/IJ/FAS 

. 0531 

6--AS D2 TANKS 

. 2553 

M3A/STS/AM 

.2157 

6-AM N 2 TANKS 

. 2034 

C3MMAND/SERVICE MOD, 

. 0608 

DEPLOYMENT ASSEMBLY 

. 1419 

AIM-RACK, CMGS,4-SAS 

. 0547 

AIM-SPAR CENTER 

. 005 3 

ATM-GRA/CAN CENTER 

.0099 
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TABLE C-40 


:k 

■f. 




6 FN F P a L I-Z E 0~M ASS CONTRIBUTIONS BY DEGREE OF FREE BOH 


ANALYTICAL NODE S3 FREQUENCY= 19.64 HZ. 


nod? 

GMC 

GMC 

GHC 

GMC 

GMC 

GMC 

NODE 

NO. 

(OX) 

(DY) 

(DZ) 

(TX) 

(T Y) 

(TZ) 

DESCRIPTION 

1 

. 0000 

.0 060 

.0015 

.0 143 

.00 0 1 

. 0031 

BASE RNG'OWS SKIRT 

2 

. 0000 

.0023 

. 0000 

. 0 008 

-. 0000 

-. 0000 

OWS/IU TYTER C ACE 

1 

-.0035 

.0064 

.000 0 

.0010 

-.3000 

». 0001 

IU/FAS INTERFACE 

4 

,1374 

,0013 

.0018 

0 . 

0. 

0. 

FAS 02 BDTL1 * + Y + Z 

F 

,0 30 3 

.3002 

. 0027 

0 . 

0. 

G . 

FAS 32 93TL2 , *Y +? 

s 

. 0 049 

.0 007 

. 0048 

0 . 

0. 

0. 

FAS 02 9DTL3.-Y *Z 

7 

-.0001 

• 0 0 7 8 

.0011 

0 .. 

0. 

n 

u 0 

FAS 02 B3T L4 , -Y +Z 

8 

.0101 

.0117 

.0012 

0 . 

0. 

0. 

FAS 32 B3TL5 , -Y -Z 

9 

.0249 

.0051 

.0094 

0 . 

0. 

a. 

FAS 32 9DTL6.-Y -Z 

10 

,0301 

-.0 0 0 2 

.0 022 

0 . 

0. 

0 . 

FAS/AM/DA IF, >Y 

11 

. 3002 

.0 007 

-.000 0 

g. . 

Q. 

0 . 

FAS/AM/OA IF, *Z 

12 

. 00 3 1 

.0011 

-.000 1 

0 . 

3. 

0 , 

FAS/AM/DA IF, -Y 

13 

. 0 30 1 

.0 032 

. 0032 

0 . 

0. 

0 . 

FAS/DA IF, -Y -Z 

- 14 

. 0 00 1 

.0062 

.000 4 

0 . 

0. 

a . 

FAS/AM I-, -Z 

1 3 

-.3000 

-.0 001 

.0007 

G . 

0. 

0 . 

FAS/DA IF, Vf -Z 

16 

. ^ 24 3 

. 0 0 0 1 

, 000 7 

. 0 00 1 

0 00 0 0 

. cooo 

AH TUNNE- /SHEAR HB 

L7 

. 0432 

.0001 

.000 8 

.0 001 

. 0 Q u 1 

. 0000 

AM TUNME./STS IF 

14 

. 3743 

.0 00 3 

.0022 

. 0 0 0 2 

.00 0 2 

.0000 

MOA/STS INTERFACE 

19 

. 0634 

.0000 

-.0000 

.0002 

.0014 

0 00 01 

NDA 20H£/CYL ITRFC 

20 

. 0 324 

.0 0 0 3 

.000 3 

0 . 

0. 

0. 

N2 TANK, ♦ Y , LOWER 

21 

. 0027 

,3 0 0 0 

,0575 

0 . 

0. 

0. 

N2 TANK, 4-Y, UPPER 

22 

. 0372 

. 3 0 0 G 

. 000 1 

0 . 

0. 

0. 

N2 TANK, <-7, LOWER 

21 

.0038 

,0 112 

. 003 0 

0 . 

0. 

0. 

M2 TANK, +Z, UPPER 

24 

.0263 

.3195 

.0032 

0 . 

0. 

0. 

N2 TANK -2, LOWER 

26 

, 0028 

.0052 

.000 5 

0 . 

0. 

0. 

N2 TANK, -7, UPPER 

26 

. 0 03 1 

, 0 000 

. 000 5 

1 0 0 h 0 

, 000 1 

. 0000 

CM, "WO 3ULK4EAO 

27 

.0 068 

. 0 00 1 

.0010 

. 0 000 

. 00 3 3 

0000 

CM, AFT BULKHEAD 

23 

.0151 

.3000 

.000 1 

. 0 000 

-.0300 

. 0000 

SM, FWO 3ULKHEAD 

29 

, 0 364 

. 0 00 1 

. 0 00 0 

. 0 000 

.00 0 0 

. 0001 

SM, AFT 3ULKHEAO 

30 

. 0 0 1 0 

-.3263 

.0017 

0 . 

G , 

0 , 

LOWER O „ A TCH , DA 

31 

-.0052 

, C 669 

.0244 

0 . 

0, 

0. 

LOWER +Y TRUNNION 

72 

-. (3050 

,0551 

.0292 

0 . 

0. 

0. 

LOWER -V TRUNNION 

3 3 

,0001 

.3030 

.0000 

0 . 

0. 

0. 

EREP PACKAGE C,G, 

34 

. 0 00 0 

.0017 

-.0000 

0 . 

0. 

0. 

ATM PN &,7 IF,OUTR 

76 

,0033 

,5008 

.0010 

0 c 

' 0. 

0. 

ATM PN 4,5 tf,0UTP 

35 

-.0001 

,0008 

.000 1 

Q . 

0. 

r, 

V 0 

ATM PN 8,1 T. p , OUTR 

37 

. 0 00 1 

.3 00 3 

,003 0 

c . 

0. 

0. 

ATM PN 2,3 IF , O U 7 D 

33 

-.0035 

.3 084 

.000 1 

0 " 

0. 

Oc 

ATM PN 6, 7 IF.JNNR 

3^ 

•*« iD G 4 

0 L* 0 L? i, 

,3 0 43 

,6007 

0 . 

1) . 

Co 

ATM PN 4,5 IFjIHNR 

4 0 

, 0 0 0 3 

.3007 

. 000 1 

0 . 

0. 

0 . . 

ATM PN 8,1 TF , IN NR 

4 1 

, 0GQ7 

.0 054 

- . 0 00 0 

0 . 

0. 

0, 

ATM PN 2,3 TF,INNR 

42 

-.3000 

.0 167 

. 000 4 

.0073 

,000 1 

. 0002 

CMC, -Y SIDE 

47 

. 0 G 0 0 

.3 0 29 

.030 1 

,0000 

. 000 1 

. GG30 

CMG, h-Y SIDE 

44 

« 0 j j 7 

» r ' C 1 0 

■ 0 0 0 0 

0 0 0 0 i 

, 00 0 2 

, 00 02 

CM 6 » +X SIOE 

4 5 

- ' , 0 a 0 0 

.0000 

0 , 

0 0 

0. 

0, 

ATM S6S , PN i 

45 

- . a o o 0 

- , 0 0 0 0 

0 . 

o . 

G, 

0. 

ATM S AS, "PN 3 

i. T 
** : 

“.-oo a 0 

-. 3 000 

0 , 

0 0 

0 * 

0 . 

ATM SAS, PN 5 

4 3 

,0000 

. '1 £ V 0 

0 . 

0 . 

0 , 

G 0 

ATM SAS, PH 7 

49 

, 0 0 a 7 

,3047 

.800 2 

.0002 

. 00 0 1 

0 . 

SPAR CENTER. 

50 

,0003 

, 0 9 3 

.0 00 i 

.0 002 

. G 9 0 1 

.0001 

GRA/CAN CENTER 

SUN 

.*729 

,2419 

. 1542 

, 0246 

. 0027 

, 0 037 
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SECTION D 






D-2 


ORBITAL CONFIGURATION MODAL SURVEY 
DEGREE OF FREEDOM TABLE FOR NOOE SHAPES AND DISCRETE MASS MATRIX 


NODE 


DECREES OF 

FREEDOM 



LOCATION 



NO. 

DX 

OY 

DZ 

TX 

TY 

TZ 

X 

Y 

Z 

DESCRIPTION 

1 

1 

2 

3 

4 

5 

6 

3100.00 

0.000 

0. 000 

BASE RNG/OWS SKIRT 

■> 

7 

8 

9 

10 

11 

12 

3223.000 

0,000 

0. 000 

OMS/IU INTERFACE 

Tt 

13 

14 

15 

16 

17 

18 

3258.555 

0.000 

0.000 

IU/FAS INTERFACE 

4 

19 

20 

21 




3316.555 

81.473 

46.683 

FAS 02 BOTL1 , +Y +Z 

5 

22 

23 

24 




3316.555 

46.683 

81.473 

FAS 02 B0TL2 , +Y +Z 

6 

25 

26 

27 




3316.555 

-46,683 

81. 473 

FAS 02 BOTL3 , - Y +Z 

7 

28 

29 

30 




3316.555 

-81.473 

46.683 

FAS 02 80TL4 , -Y *Z 

8 

31 

3? 

33 




3316.555 

-81.473 

-45.683 

FAS 02 BOTL5 , -Y -Z 

9 

34 

35 

36 




3316.555 

-46.683 

-81.473 

FAS 02 80TL6 , -Y -Z 

in 

37 

38 

39 




3341.615 

116.060 

D. 000 

FAS/AM/DA IF, *7 

ii 

40 

41 

42 




3341.615 

0.000 

115.060 

FAS/AM/OA IF, +Z 

t ? 

43 

44 

45 




3341.615 -116.060 

0. 000 

FAS/AM/DA IF, -Y 

IT 

•*6 

4T 

48 




3355.700 

-82.346 

-81. 488 

FAS/OA IF, -Y -Z 

14 

49 

50 

51 




3341.615 

0.000 

-115. 060 

FAS/AH IF, -Z 

IF 

52 

53 

54 




3341.615 

83.0143 

-83.0143 FAS/DA IF, >Y -Z 

IF 

55 

56 

57 

58 

59 

60 

3282.365 

0,000 

0. 000 

AM TUNNEL/SHEAR MB 

IT 

51 

62 

63 

64 

65 

66 

3394.615 

0. 000 

0. 000 

AM TUNNEL7STS IF 

IP 

67 

)68 

69 

70 

71 

72 

3441.765 

0. 000 

0. 000 

MDA/STS INTERFACE 

I« 

73 

7U 

75 

76 

77 

78 

3605.000 

0.000 

0. 000 

MCA CONE/CYL ITRFC 

20 

79 

80 

81 




3297.665 

69.050 

0. 000 

N2 TANK, ♦ *, LOWER 

21 

32 

83 

84 




3346.365 

69. 050 

0. 000 

N2 TANK, +r, UPPER 

2? 

35 , 

86 

87 



N 

3297.665 

0.000 

69. 050 

N2 TANK, *Z, LOMER 

2 2 

88 

89 

90 




3348.365 

0. 000 

69. 050 

NZ TANK, *Z, UPPER 

24 

91 

9? 

93 




3297.665 

0.000 

-69. 050 

N2 TANK -Z, LOWER 

25 

94 

95 

96 




3348.365 

0,000 

-69. 050 

N2 TANK, -Z, UPPER 

28 

97 

PP 

99 

100 

1 01 

102 

3676.000 

0.000 

0. 000 

CM, FWO BULKHEAD 

27 

103 

104 

105 

106 

107 

108 

3751.600 

0. 000 

0. 000 

CM, AFT BULKHEAD 

28 

109 

110 

111 

112 

113 

114 

3766.500 

0.000 

0. 000 

SM, FWD BULKHEAD 

79 

115 

116 

117 

118 

119 

120 

3921.500 

0.000 

0. 000 

SM, AFT BULKHEAD 

30 

121 

12? 

123 




3454.765 

0. 000 

-90. 000 

LOWER O LATCH, DA 

31 

124 

125 

126 




3532.915 

113.500 

-It. 850 

LOWER +Y TRUNNION 

3? 

127 

128 

129 




3532.915 -113.500 

-1L. 850 

LOWER -V TRUNNION 

33 

130 

131 

132 




3418.765 

0.000 

100. 000 

EREP PACKAGE C.G. 

34 

133 

134 

135 




3479.094 

27.299 

-252.500 

ATM PN 6,7 IF ,OUTR 

35 

136 

137 

138 




3517.701 

-65.906 

-252.500 

ATM PN 4,5 IF , OUTR 

36 

139 

140 

141 




3572.299 

65.906 

-252.500 

ATM PM 8,1 IF, OUTR 

3? 

142 

143 

144 




3610.906 

-27.299 

-252.500 

ATM PN 2,3 IF , OUTR 

38 

145 

1«*6 

147 




3479.094 

27.299 

-158. 000 

ATM PN 6,7 IF ,INNR 

39 

148 

149 

150 




3517,701 

-65.906 

-153. 000 

ATM PN 4,5 IF , INNR 

40 

151 

15? 

153 




3572.299 

65.906 

-158. 000 

ATM PN 8,1 IF, INNR 

41 

154 

155 

156 




3610.906 

-27.299 

-153. 000 

ATM PN 2,3 IF, INNR 

42 

157 

158 

159 

160 

161 

16? 

3545.000 

-65.906 

-181.9925 CMG, -Y SIDE 

43 

163 

164 

165 

166 

167 

168 

3545.000 

67.834 

-181.995 

CMG, +Y SIOE 

44 

169 

170 

171 

172 

173 

174 

3610.906 

0.000 

-182. 000 

CMG, +X SIDE 

45 

175 

176 





3599.9301 

54.9301 

-207.490 

ATM SAS , PN 1 

46 

177 

178 





3599.9301 

-54.9301 

-207.490 

ATM SAS, PH 3 

47 

179 

180 





3490.0699 

-54.9301 

-207.490 

ATM SAS, PN 5 

48 

181 

182 





3490.0699 

54.9301 

-207.490 

ATM SAS, PN 7 

49 

183 

184 

185 

186 

187 


3545.000 

0. 000 

-240.709 

SPAR CENTER 

3 0 

188 

IPP 

190 

191 

192 

193 

3545.000 

0.000 

-240.709 

GRA/CAN CENTER 


Two dimensional plots of the correlated analytical modes 
as defined in Table 5.17 of the main text are presented in this 
section. The plots are presented in the same manner as the test 
mode plots contained in Section A with the following exceptions: 

1. Analytical modes are plotted correctly between node 3 
and node 16. 

2. Node 50 is plotted with the incorrect sign in the X, 
Y, TH X, and TH Y planes. 

The plotted node points and .. ^scciated degrees of freedom 
are defined on page D-2 of this section. 
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E-2 


In this section (E-l through E-7) the Skylab uncoupled component 
modal data are presented in terms of frequency data. The data are ar- 
ranged according to three model development cycles; initial, pretest 
and final. During the development of the model, major subcomponents 
were subdivided according to areas of major concern. This evolution' 
of model components is depicted where applicable. 


E-3 


Uncoupled~Modes Flight Configuration 1.2 


Main (OWS/IU/FAS/AM/STS/MDA) Modes 
(Hz) 


Six Rigid Body (0. Hz) 



9.290 

9.330 

9.360 

9.575 

9.921 

10.449 

12.018 

13.903 

14.480 

16.090 


FAS/IU/OWS 

' 

MDA/STS/AM 

(Hz) 


(Hz) 

'gid Body (Oi 

Hz) 

1.833 

3.260 


2.019 

5.501 


7.700 

5.552 

1 


, | 

1 

FAS/IU/OWS 


MDA/STS/AM 

(Hz) 


(Hz) 

Lgid Body (0 . 

Hz) 

1.373 

1.058 


1.428 

1.077 ' 


6.194 

1.501 


9.200 

1.611 


11.496 

3.271 

- 

11.528 

5.006 


13.740 

5.756 


13.746 

7.628 


15.378 

8.025 


15.560 

8.351 


15.856 

9.102 


16.251 


Initial 


Pretest 


Final 


E-4 


ATM (ATM Rack, GRA, Spar/Canister » DA) Modes 
' (Hz) 


.821 

1.163 

1.242 

1.362 

1.395 

2.595 

2.774 

3.166 

3.526 

3.664 

4.709 

4.866 

4.987 


ATM/DA (ATM Rack, GRA, Spar/Canister, DA (Depl.)) Modes 

(Hz) 


.868 

1.126 

1.252 

1.408 

1.573 

2.689 

2.839 

3.276 

3.306 

3.503 

3.889 

4.501 

4.878 

5.512 

5.782 


DA (Depl.) 

Rack (OL) 

(Hz) 

(Hz) 

.569 

2.900 

1.081 

3.057 

1.108 

3.284 

2.516 

3.344 

2.704 

3.835 

3.236 

4.255 

5.550 

5.063 

6.443 

5.120 

10.675 

6.496 

12.535 

7.033 

16.815 

9.700 

10.557 

11.306 

11.928 

13.369 

15.265 


Spar/ GRA 

Canister 

(Hz) 

(Hz) 

1.069 

6.120 

1.182 

7.197 

4.320 

9.385 

5.339 

10.578 

5.556 

10.578 

6.171 

14.058 

6.749 

14.492 

13.294 

15.448 

18.739 



Initial 


Pretest 


Final 



E-5 


Uncoupled Modes Flight Configuration 1.2 


Farside (4-Y) OWS Solar Array Modes (OWSFS) 


Initial 

Pretest 

Final 

(Hz) 

(Hz) 

(Hz) 

.349 

.456 

.383 

.475 

.563 

.446 

.489 

.733 

.458 

.557 

.759 

.522 

.954 

1.059 

.909 

1.198 

1.064 

.910 

1.301 

1.065 

.910 

1.323 

1.279 

2.003 

2.539 

3.581 

2.235 

2.566 

4.057 

2.569 

2.621 

4.246 

2.597 

3.229 

4 . 347 

2.955 

3.996 

4.650 

3.105 

4.421 

4.654 

3.209 

4.436. 

4.664 

3.210 

4.483 

4.767 

3.229 

5.353 

6.061 

6.175 

6.209 

8.621 

3 . 660 
6.139 
6.471 
7.783 
9.647 
13 . 540 
13.730 
13.828 
16.926 


E-6 


Uncoupled Modes Flight Configuration 1.2 


Nearside (-Y) OWS -Solar Array Modes (OWSNS) 


Initial 

Pretest 

Final 

(Hz) 

(Hz) 

(Hz) 

.349 

.465 

.385 

.475 

.561 

.447 

.489 

.733 

.458 

.557 

.759 

.530 

.934 

1.059 

.909 

1.298 

1.064 

.910 

1.301 

1.065 

.910 

1.323 

1.276 

1.985 

2.539 

2.307 

2.280 

2.566 

3.590 

2.567 

2.621 

4.054 

2.598 

3.229 

4.246 

2.948 

3.996 

4.347 

3.083 

4.421 

4.650 

3.209 

4.436 

4.654 

3.210 

4.483 

4.663 

3.226 

5.353 

4.815 

3.722 

6.061 

9.047 

6.102 

6.175 


6.471 

6.209 


8.675 

9.317 

\ 


13.569 

13.720 

13.833 

- 


'17.679 


E-7 


Uncoupled Modes FlightConf iguration 1.2 


Axial- 

■Docked CSM Modes 


Initial 

Pretest 

Final 

(Hz) 

(Hz) 

(Hz) 

1.089 

1.050 

1.050 

1.117 

1.068 

1.069 

2.956 

2.952 

3.662 

5.624 

5.623 

5.623 

6.523 


6.520 

9.037 

9.637 

10.627 

10.998 

14.322 

16.020 


ATM Solar Array Modes Forward Farside (Bay 1) 


.206 

.200 

.184 

.740 

.607 

.558 

.987 

.727 

. 663 

1.839 

.957 

.893 

2.368 

1.424 

1.336 

2.546 

2.314 

2.037 

3.371 

2.627 

2.532 

3.964 

3.326 

3.065 

4.713 

3.704 

3.372 

5.490 

4.639 

4.034 

5.792 

4.911 

4.715 

6.862 

6.631 

6.097 


8.674 

9.149 

9.365 

9.879 

11.057 

12.903 

15.762 

i 

ATM Solar Array modes for: 

forward nearside (Bay 3) 
aft nearside (Bay 5) 
aft farside (Bay 7) 

Same as modes for forward farside (Bay 1) 
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Section F 

COUPLED MODES FLIGHT CONFIGURATION 1.2 


F-2 


The following table shows the coupled modes for the analytical 
model of flight configuration 1.2. These modes are presented for 
three model phases; initial, pretest and final. For each model phase, 
the mode number, major contribution and coupled frequency are presented. 
A frequency cutoff of 15 Hz was used in order to stay within computer 
size limitations. 


Coupled Modes Flight Configuration 1.2 


Mode 

Initial 
Maj or 

Contributor 

Coupled 

Frequency 

Mode 

Pretest 

Major 

Contributor 

Coupled 

Frequency 

Mode 

Final 

Major 

Contributor 

Coupled 

Frequency 

1 

Main 1 

0 . 

1 

FAS/IU/OWS 1 

0 . 

1 

FAS/IU/OWS 

1 

0 . 

2 

Main 3 

0 . 

2 

FAS/IU/OWS 2 

0 . 

2 

FAS/IU/OWS 

2 

0 . 

3 

Main 3 

0 . 

3 

FAS/IU/OWS 3 

0 . 

3 

FAS/IU/OWS 

3 

0 . 

4 

Main 4 

0 . 

4 

FAS/IU/OWS 4 

0 . 

4 

FAS/IU/OWS 4 

0 . 

5 

Main 5 

0 . 

5 

FAS/IU/OWS 5 

0 . 

5 

FAS/IU/OWS 

5 

0 . 

6 

Main 2 

0 . 

6 

FAS/IU/OWS 6 

. 0 . 

6 

FAS/IU/OWS 6 

0 . 

7 

SP5-1 

.206 

7 

ATMSA5 1 

.200 

7 

ATM/SA5-1 


.183 

8 

SP7-1 

.206 

8 

ATMSA7 1 

.200 

8 

ATM/SA7-1 


.183 

9 

SP3-1 

.207 

9 

ATMSA3 1 

.202 

9 

ATM/SA3-1 ' 


.185 

10 

SP7-1 

.211 

10 

ATMSA1 1 

.205 

10 

ATM/SA1-1 


.188 

11 

0WSNS1 

.353 

11 

0WSFS1 

.465 

11 

0WSFS1 


.377 

12 

0WSFS1 

.369 

12 

0WSNS1 

.479 

12 

0WSNS1 


.385 

13 

0WSNS2 

.475 

13 

0WSNS2 

.570 

13 

0WSFS2 


.444 

14 

0WSFS2 

.476 

14 

0WSFS2 

.575 

14 

OWSNS 2 


.445 

15 

0WSNS3 

.489 

15 

ATMSA5- 2 

.607 

15 

OWSFS 3 


.458 

16 

0WSFS3 

.489 

16 

ATMSA7-2 

.607 

16 

0WSNS3 


.458 

17 

0WSFS4 

.561 

17 

ATMS A3 -2 

.607 

17 

OWSFS4 


.499 

18 

0WSNS4 

.566 

18 

ATMSA1-2 

.608 

18 

OWSNS4 


.505 

19 

SP7-2 

.739 

19 

ATMSA5-3 

.725 

19 

ATM/SA3-2 


.553 

20 

SP1-2 

.740 

20 

ATMSA1-3 

.725 

20 

ATM/SA5-2 


.557 

21 

SP5-2 

.740 

21 

ATMSA7-3 

.725 

21 

ATM/SA7-2 


.557 

22 

SP3-2 

.740 

22 

ATMSA7-3 

.727 

22 

ATM/SA1-2 


.558 

23 

ATM-1 

.839 

23 

0WSNS3 

.733 

23 

DA (DEPL) 1 


.595 

24 

SP5-3 

.884 

24 

0WSFS3 

.734 

24 

ATM/SA5-3 


.660 

25 

SP7-3 

.886 

25 

OWSFS 

.760 

25 

ATM/SA5-3 


.661 

26 

SP1-3 

.887 

26 

OWSNS 

.760 

26 

ATM/SA7-3 


.661 

27 

SP7-3 

.889 

27 

ATM/ DA- 1 

.880 

27 

ATM/SA1-3 


.662 

28 

0WSFS5 

.957 

28 

ATMSA5-4 

.954 

28 

ATM/SA5-4 


.888 

29 

0WSNS5 

.977 

29 

ATMSA1-4 « 

.956 

29 

ATM/SA3-4 


.892 

30 

ATM- 2 

1.175 

30 

ATMSA3-4 

.956 

30 

ATM/SA7-4 


.892 

31 

CSM-1 

1.271 

31 

ATMSA3-4 

.962 

31 

ATM/SA1-4 


.892 

32 

0WSFS6 

1.298 

32 

OWSNS 5 

1.059 

32 

OWSFS 5 


.907 

33 

0WSNS6 

1.298 

33 

OWSFS 5 

1.060 

33 

OWSNS 5 


.907 

34 

0WSFS7 

1.301 

34 

0WSNS6 

1.064 

34 

0WSFS6 


.910 

35 

0WSNS7 

1.301 

35 

0WSFS6 

1.064 

35 

0WSNS6 


.910 

36 

0WSNS8 

1.320 

36 

OWSNS 7 

1.065 

36 

OWSNS 7 

- 

.910 

37 

0WSFS8 

1.323 

37 

0WSFS7. 

1.065 

37 

OWSFS 7 


.910 

38 

ATM- 5 

1.335 

38 

ATM/ DA 2 

1.129 

38 

SPAR/GRA1 


1.034 

39 

CSM-2 

1.404 

39 

CSMAX-1 

1.222 

39 

CSMAX-2 


1.109 

40 

ATM- 4 

1.568 

40 

CSMAX-1 

1.243 

40 

CSMAX-1 


1.142 

41 

SP1-4 

1.829 

41 

0WSFS8 

1.285' 

41 

SPAR/GRA2 


1.142 

42 

SP5-4 

1.837 

42 

ATM/ DA- 3 

1.309 

42 

DA (DEPL) 2 


1.275 





Initial 


Pretest 


Final 


Mode 

Maj or 

Contributor 

Coup led 
Frequency 

Mode 

Major 

Contributor 

Coupled 

Frequency 

Mode 

Maj or 

Contributor 

Coupled 

Frequency 

43 

SP1-4 

1.838 

43 

CSMAX-2 

1.403 

43 

FAS/IU/0WS7 

1.283 

44 

SP5-4 

1.845 

44 

ATMSA5- 5 

1.415 

44 

ATM/SA7-5 

1.331 

45 

ATM- 3 

2.266 

45 

ATMSA7-5 

1.423 

45 

ATM/SA7-5 

1.335 

' 46 

SP5-5 

2.367 

46 

ATMSA3-5 

1.424 

46 

ATM/SA1-5 . 

1.339 

47 

SP1-5 

2.368 ■ 

47 

ATMSA1-5 

1.428 

47 

ATM/SA5-5 

1.355 

48 

SP3-5 

2.369 

48 

ATM/ DA- 4 

1.569 

48 

FAS/IU/0WS8 

1.389 

49 

SP7-5 

2.373 

49 

ATMSA5- 6 

2.276 

49 

DA(DEPL) 3 

1.956 

50 

0WSNS9 

2.539 

50 

0WSFS9 

2.283 

50 

ATM/SA5-6 

2.062 

51 

0WSFS9 

2.540 

51 

ATMSA5- 6 

2.302 

51 

ATM/SA5-6 

2.077 

52 

SP5-6 

2.545 

52 

ATMSA1-6 

2.302 

52 

ATM/SA7-6 

2.078 

53 

SP3-6 

2.546 

53 

0WSNS9 

2.305 

53 

ATM/SA1-6 

2.082 

54 

SP7-6 

2.546 

54 

ATMSA1- 6 

2.315 

54 

0WSFS9 

2.205 

55 

SP3-6 

2.546 

55 

ATM/DA 5 

2.425 

55 

OWSNS9 

2.236 

56 

OWSNSIO 

2.567 

56 

ATM/ DA 10 

2.513 

56 

RACK(0L)4 

2.314 

57 

OWSFSIO 

2.568 

57 

ATMSA5- 7 

2.616 

57 

ATM/SA5-7 

2.505 

58 

0WSNS11 

2.621 

58 

ATMSA7-7 

2.621 

58 

ATM/SA7-7 

2.511 

59 

OWSFS11 

2.622 

59 

ATMS A3 -7 

2.627 

59 

ATM/SA3-7 

2.521 

' 60 

CSM-3 

3.078 

60 

ATMSA7-7 

2.634 

60 

ATM/SA7-7 

2.526 

61 

OWSNS12 

3.214 

61 

CSMAX-3 

2.973 

61 

OWSNSIO 

2.560 

62 

OWSFS12 

3.231 

62 

CSMAX-3 

2.982 

62 

OWSFSIO 

2.565 

63 

0WSNS12 

3.238 

63 

ATMSA7-8 

3.055 

63 

0WSFS11 

2.597 

64 

SP5-7 

3.349 

64 

AIM/ DA 9 

3.520 

64 

0WSNS11 

2.597 

65 . 

SP1-7 

3.357 

65 

OWSFSIO 

3.582 

65 

0WSNS13 

2.644 

66 

SP3-7 

3.366 

66 

OWSNSIO 

3.590 

66 

0WSFS13 

2.657 

67 

SP3-7 

3.371 

67 

ATMS A 5- 9 

3.662 

67 

ATM/SA3-8 

2.793 

68 

ATM- 10 

3.523 

68 

ATMSA3- 9 

3.679 

68 

ATM/SA1-8 

2.824 

69 

ATM- 8 

3.694 

69 

ATMSA1- 9 

3-690 

69 

DA (DEPL) 5 

2.946 

70 

SP3-8 

3.959 

70 

ATMSA3-9 

3.698 

70 

0WSFS12 

2.992 

71 

SP5-8 

3.968 

71 

ATM/ DA 11 

3.921 

71 

0WSNS12 

2.993 

72 

.SP3-8 

3.970 

72 

0WSNS11 

4.054 

72 

0WSNS14 

3.208 

73 

. SP1-8 

3.974 

73 

OWSFS11 

4.058 

73 

0WSFS14 

3.208 

74 

OWSFS13 

3.996 

74 

OWSFS12 

4.247 

74 

0WSNS15 

3.210 

75 • 

OWSNS13 

3.996 

75 

0WSNS12 

4.251 

75 

■0WSFS15 

3-210 

76 

ATM- 11 

4.264 

76 

0WSFS13 

4.347 

76 

OWSFS16 

3.213 

77 

OWSFS14 

. 4.422 

77 

0WSNS13 

4.348 

77 

OWSNS16 

3.213 

78 

OWSNS14 

4.423 

78 

ATMSA7- 10 

4.638 

78 

ATM/SA5-9 

3.333 

79 

OWSNS15 

4.436 

79 

ATMSA5- 10 

4.638 

79 

ATM/ S A3- 9 

3-352 

80 

OWSFS15 

4.436 

80 

ATMSA1- 10 

4.639 

80 

ATM/SA1-9 

3-356 

81 

OWSFS16 

4.483 

81 

ATMSA3- 10 

4.639 

81 

ATM/SA1-9 

3.360 

82 

OWSNS16 

4.483 

82 

OWSFS14 

4.650 

82 

CSMAX-3 

3.432 

83 

SP5-9 

*5.064 

83 

0WSNS14 

4.650 

83 

0WSFS17 

3.621 

84 

OWSFS17 

5.363 

84 

OWSFS15 

4.654 

84 

0WSNS17 

3.682 

85 

0WSNS17 

5.382 

85 

0WSNS15 

4.654 

85 

DA (DEPL) 4 

3.902 

86 

SP3- 10 

5.456 

86 

0WSNS16 

4.663 

86 

ATM/SA3- 10 

4.033 

87 

SP5-10 

5.481 

87 

OWSFS16 

4.664 

87 

ATM/SA5- 10 

4.033 

88 

SP1-10 

5.485 

88 

OWSFS17 

4.783 

88 

ATM/SA1- 10 

. 4.034 






Pretest 


Final 



Initial 



Pretest 



Final 



Major 

Coupled 


Major 

Coupled 


Major 

Coupled 

Mode 

Contributor 

Frequency 

Mode 

Contributor 

Frequency 

Mode 

Contributor 

Frequency 

89 

SP1-10 

5.486 

89 

0WSNS17 

4.834 

89 

ATM/SA7-10 

4.034 

. 90 

ATM- 11 

5.568 

90 

ATMSA7 11 

4.883 

90 

MDA/STS/AM-1 

4.575 

91 

CSM-4 

5.612 

91 

ATMS A 5 11 

4.900 

91 

MDA/ STS/AM- 2 

4.641 

92 

SP5-11 

5.677 

92 

ATMSA3 11 

4.908 

92 

ATM/SA3-11 

4.685 

93 

SP3-11 

5.778 

93 

ATMS A 1 11 

4.911 

93 

ATM/SA3-11 

4.696 

94 

SP1-11 

5.787 

94 

ATM/DA 13 

5.114 

94 

ATM/SA1-11 

4.700 

95 

SP5-11 

5.815 

95 

CSMAX4 

5.609 

95 

ATM/SA5-11 

4.777 

96 

SP7-11 

5.959 

96 

ATM/ DA 6 

5.707 

96 

SPAR/GRA5 

4.916 

97 

OWSNS18 

6.061 

97 

MDA/STS/AM-1 

6.380 

97 

SPAR/GRA3 

5.155 

98 

OWSFS18 

6.061 

98 

ATMSA7- 12 

6.631 

98 

DA(DEPL) 7 

5.525 

99 

0WSFS19 

6.175 

99 

ATMSA7- 12 

6.631 

99 

DA(DEPL) 7 

5.602 

100 

0WSNS19 

6.176 

100 

ATMSA3-12 

6.631 

100 

CSMAX-4 

5.642 

101 

OWSFS20 

6.209 

101 

ATMS A 1- 12 

' 6.631 

101 

DA(DEPL) 6 

6.045 

102 

OWSNS20 

6.210 

102 

MDA/ STS/AM- 2 

7 . 244 

102 

0WSNS18 

6.092 

103 

Main 7 

6.350 

103 

ATM/ DA- 7 

8.374 

103 

ATM/SA7-12 

6.097 

104 

CSM5 

6.455 

104 

0WSFS18 

8.631 

104 

ATM/SA1-12 

6.097 

105 

SP7-12 

6.862 

105 

0WSNS18 

9.060 

105 

ATM/SA7-12 

6.097 

106 

SP7-12 

6.862 

106 

ATM/ DA- 6 

10.813 

106 

ATM/SA1- 12 

6.097 

107 

SP3-12 

6.862 . 

107 

ATM/DA- 12 

12.038 

107 

0WSFS18 

6.123 

108 

SP1-12 

6.862 

108 

MDA/ STS /AM- 3 

12.894 

108 

SPAR/GRA6 

6.280 

109 

Main 8 

• 7.012 




109 

CANISTER1 ' 

6.407 

110 

ATM- 7 

8.364 




110 

DA(DEPL)8 

6.446 

111 

SP3-9 

11.847 




111 

OWSFS19 

6.463 

112 

ATM- 13 

12.667 




112 

0WSNS19 

6.465 







113 

CSMAX-5 

6.551 







114 

SPAR/ GRA- 7 

6.967 







115 

0WSFS24 

7.379 







116 

OWSNS24 

7.690 







117 

CANISTER2 

7.894 







118 

ATM/SA3-8 , 

8.258 


Frequency 
Cutoff 15 Hz 


Frequency 
Cutoff 15 Hz ' 

119 

120 
121 

ATM/SA3-17 

ATM/SA7-17 

ATM/SA5-17 

8.672 

8.675 

.8.675 







122 

ATM/SA3-17 

8.717 







123 

MDA/STS/AM-4 

8.792 







124 

FAS/IU/0WS16 

8.831 







125 

FAS/IU/0WS18 

9.082 







126 

ATM/ S A 5- 20 

9.148 







127 

ATM/SA1-20 

9.148 







128 

ATM/SA3-20 

9.149 







129 

ATM/SA7-20 

9.152 







130 

FAS/IU/0WS17 

9.177 







131 

0WSNS25 

9.293 







132 

ATM/SA5-21 

9.363 

V 






133 

ATM/SA7-21 

9.365 



Final 


Major Coupled 

Mode Contributor Frequency 


134 

ATM/SA1-21 

9.367 

135 

ATM/ S A3- 21 

9.368 

136 

CANISTER- 3 

9.497 

137 

0WSFS25 

9.551 

138 

FAS/IU/ 0WS22 

9.563 

139 

CANISTER4 

9.661 

140 

FAS/IU/0WS21 

9.668 

141 

FAS/IU/0WS23 

9.827 

142 

ATM/ SA 5- 2 2 

9.871 

143 

ATM/SA1-22 

9.874 

144 

ATM/SA7-22 

9.874 

145 

ATM/SA3-22 

9.882 

146 

DA(DEPL) 9 

10.406 

147 

CANISTERS 

10.608 

148 

CSMAX-9 

10.628 

149 

ATM/SA3-25 

11.057 

150 

ATM/SA3-25 

11.057 

151 

ATM/SA5-25 

11.057 

152 

ATM/SA7-25 

11.057 

153 

MDA/ STS/AM- 3 

11.288 

154 

SPAR/ GRA- 8 

11.352 

155 

MDA/ STS/AM- 3 

11.441 

156 

MDA/ STS/AM- 5 

11.723 

157 

FAS/IU/0WS25 

12.085 

158 

ATM/SA1-27 

12.897 

159 

ATM/SA5-27 

13.013 

160 

ATM/SA3-27 

13 .-102 

161 

OWSNS27 

13.130 

162 

MDA/ STS /AM- 8 

13.185 

163 

ATM/SA1-27 

13.412 

164 

MDA/ STS/AM- 7 

13.479 

165 

OWSFS26 

13.539 

166 

0WSNS26 

13.602 

167 

OWSFS28 

13.801 

168 

OWSNS28 

13.820 

169 

CANISTER- 6 

14.084 

170 

CSMAX-10 

14.280 

171 

CANISTER- 7 

14.543 

172 

MDA/ STS/ AM- 8 

14.602 


Frequency 
Cutoff 15 Hz 




